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Information for Code 18 
Background data on Camp Allen area 

1. Acquired 180.18 Acres from Department 
17 April 1940 - Appears Army acquired the 
time frame. 

2. Acquired 28.8 Acres by Condemnation - 
8 Jan 1945 Owners Included: 

13 Ott 92 

of Army 
property in 1918 

Case #6965 filed 

Grayson Construction Co. 
Stonwall S. Lowery 
Ernest R. Beavers 
L.A. Beavers 
Edward W. Staley 
H.S. Knight 
Terminal Heights Co. 
Hofheimer Construction Co. 
C.F. HUNDLEY 
City of Norfolk 

3. Acquired 507.13 Acres by Condemnation - Case #6760 filed 
6 Feb 1942. Owners Included: 

Boush Creek Land Co. 
Ernest Wood & Samuel F. Seay 
Florence Epstein 
Thresa F. Hill, et al 
Norfolk Yach and Country Club 
Ballentine Home for the Aged 
Frank J. Gannaway 
H.B. Simpson, et al 
John A. Collins 
George White 
Mary R. Wilson 
Naomi Taylor 
Issac Willis 
Rosa White, et al. ' 
Josephine Collins 
Sarah Peyton Lindsay 
Will - Cooke Corporation 
Dr. Willian H. Pearson 
John Tynes 
Lewis Russell 
Clara E. Crawford & M.D. White 
Logan Page 
Jennie Foster 
Minton N. Talbot 
City of Norfolk 
County of Norfolk 
State of Virginia 
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COMNRVBClSE NORF ENVIROMENTRL PRGM DEPT Mar 12,93 IO:24 No.002 P.01107 

&& 
&nvlvonmen tal and Safetji Designs, Inc. 
907/372-7962 

N&ember 8, 1991 

Ms. Sharon Waligora, code N9E1 
Building N-26 
Commander Naval Base 
Environtnehtal Program Division 
Ncrfolk, Virginia 23511 

Dear Sharon: 

Enclosed are five(5) copies of page 15 of the Camp Allen draft 
clean closure plan. 

. . 
If you,have any ques;tions, please do not hesitate to call. ' 

Environmental Engineer 

Enclosures 

FAA lnr 
----_I- 

Fw? 12 ‘93 Da22 a04 444 3080 PF\GE . 001 



*,COMNfYJBASE NORF ENVIROMENTRL PRGM DEPT Mar 12,93 lo:25 No.002 P.O2/Ut 

Mr. Ed Langford 
IDepartment of Waste Management 
1 lth Floor, Monroe Building 
101 N. 14th Stxwt 
Richmond, Virginia 23219 

Dear Mr, Langford: 

Please find enclosed tic Commander, Naval Base, Norfolk, Revised Closure Plan for Camp Allen 
as requested in our lcttcr of 25 Much 1988. Pleat do not hesitate to conkxt me at 
(804) 444-259l 

SincwAy, 

S. L. GIBSON 
Director, SW-I Programs 
By direction of 
thccommandp;r 

Encl: 
(1) x+Ardous Waste Closurt Plan 

co to: 
A!ivrN L AVFA~GOOM 

DRh!IQ Norfolk 
:.;: . . ,, , . :, :‘:-a ;T . . . 

. . . . . . . 
MQR 12 ‘93 10:23 804 444 3000 PRGE .002 
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DETAILED $AMPLING 
AND 

ANALYSIS FOR 
WAZARDOUS WASTE C SURE PLAN 

NORFOLK, VlRGlNlA 
NOVEMBER 1988 

(SECOND MCMMFICATION) 

n 

II’ 
for 

T . CWmlANDER, NAVAL BASE NORFOLK 

r: 

TENANT ACTIVlTY 
DEFENSE REUTILiZAWON AND MARKETlNG OFFICE L 

CAMP ALLEN . 

& 

M61R 12 ‘93‘ IQ:23 

. 
804 444 3000 PRGE. 003 



. COMNRUBFlSE NORF ENUIROMENTRL PRGM DEPT 
* 

. * , . * 

Mar 12,93 lo:26 No.002 P.04107 

F. Milestone Date6 I 

Certification of clabure d-11 be submitted within 18O’days by owner/operator 
upon the tomkl u:j~;rouhl. of the closure plan, .-.. . . . .*a . . 

Withirt.90 days of final waste receipt or formal approval of closure plan, 
whichever is later, all hazardous waste will be removed from the site t4 be 
closed, 

Within 6 months of final waste receipt or formal approval of closure plan, 
whichever is later, all decontamination activities will be completed in 
accordance with above plan. . 

G, _ Soil. Analysis Plan 

Prior to excavation, soil in Site A (see attached map) will be tested in 
accordance with Paragraph D.1.b. above. In addition to the parscneteks tested 
for in Site A, Site B will be tested for hazardous constituents identified in 
numbers 3-7 below since ithese listed wastes were stored in this area* 
t!henever total morals exceed Extraction Procedure (EP) limits by a factor of 
10, the saiaplea will be ,tested for EP metals. The following materials are 
known to have been stored at Camp Allen: 

* 1. Flemable liquids’(see the attached list) 

2, Oil contaminated with low levels of PCBs (less than.50 PPM) and heavy 
metals. 

3. ; Paint remover containing methylene chloride 

4. Dichloromethane 

5, 1,1, I Trichlorocthane 

6. Tetrachloroethylene 

7. Trjchlorotrifluoroethane 

. 

. 
. . 

MFlR 12 ‘93 10:24 

. . . . 
804 444 3000 PRGE. 004 



COMNRVBFlSE NORF ENVIROMENTRL PRGM DEPT Mar 12,93 lo:26 No.UUZ r.uwuf .- . . 

FORMER CAMP ALLEN LANDFILL 

-TIDAL CREEKS 

LOCATION OF MAPPED AREA 

SCALE 

100 0 100 200 METERS SOURCES: LANTNAVFACENGCOM, 1881~. 
&SE, 1982. 

MFlR 12 ‘93 la:24 804 444 3800 



rl -JMNRVBCISE NORF ENVIROMENTRL PRGM DEPT Mar 12,93 lo:27 No.002 P.Ub/UI - .__. __- Wm. 
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MFlR 12 ‘93 IO:25 804 444 3000 PRGE. 006 



,COMNflVBRSE NORF ENVIROMENTFK PRGM DEPT 
. ’ t@ ‘ 

. . - 
. . 
. 

Mar lZ,Ys IU:L~ IYU .UUL r .UIJUI 

. 

Commander, Naval Base, N&ok, VA . 
. Hazudous Waste Qoswe Plan for Camp Allen . 

FLAMT&O3I,E LIOl$D S?‘OR&~J’Q’ CAMP ALlJ$-J . PATE STORED . 
Waste Paint Thirrner Dope 12/87 

Adhesives, Fiarnmable Liquid . 

Cyclohexylamke, F%mmable (IXIOl) 

PotassiumDichromate . . 

Gasoline, Flammable (DoOt) 

Hydrochloric Acid (~3002) 

Clot-hated Lime 

Trichlorotrifluoroethane (FOCX?) 

Methanol &Water (~003) 

Dichloromcthano (FOO2) 

Mcthylcne Chloride & Phenols (EQO2) 

Pcrchlorethyltnc (Ftfoo2) ai 

12/87 

U/87 

12/87 

l/88 

12487 

12f87 

2486 & 6,‘87 

7/87 

g/87 

3p86 

4186 

Enclosure (1) 
. 

. 

MFlR 12 ‘93 10:26 804 444 3000 PFIGE. 007 
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MEMORANDUM 

DATE: 8 JULY 92 

FROM: N42A (D. Forsythe) 

TO: N4 

SUBJECT:- POSSIBLE TOPICS FOR DRMS/ADMIRAL TOBIN MEETING 

I. DRMO/PWC joint storage facility bullets 

Base cited by VDWM for storing HM at existing SDA 215 HW 
facility 

Agreement for new facility to be joint funded by DRMO/PWC 
Ott 90 

Project Initially scheduled for FY 92193 by DRMS, 

EIS completed by DRMS in 1990 

May 92 telephone inquiries to DRMS reveal work schedule 
slid to FY 98 

Message sent 2 June 92 to DRMS to expedite project 
construction 

Phoncons from DRMS June 92 incorrectly state that siting 
and environmental Impact Statement needs to be performed 
prior to starting project 

Message response of 22 June 92 indicates project initiation 
September 92 with duration of 3 to 5 years due to siting, 
design, permitting, and construction 

II. Camp Allen scrap metal Yard PCB contamination bullets 

* Transformer PCB spill cleanup at 

* Clean up of spill unable to find 

scrap yard 

edge:-of PCB contamination 

* NSC takes 3 composite soil samples at 18 inches below grade 
at scrap pile in metals yard (different location from 
spill) 17 March 92 

* Samples contain PCB concentrations as high as 370 ppm 

* NEHC industrial hygienist Indicates gloves and boots 
will prevent any health risks 

* Interested parties including: COMNAVBASE, NSC, DRMO, NEHC 
meet to discuss situation 



* Agreement from meeting for scrap yard to restrict acces,s to 
known contaminated locations and personnel to wear 
boots/gloves 

* NSC counsel Tom Lundsford notified DRMS that facility may 
pose a health hazard to site personnel 

*-DwS health manager (Jeff Pfannes) calls for meeting of 
Interested parties again 

* COMNAVBASE Indicates scrap Yard on IR Program list 

* DRMS indicates desire for additional health risk 
assessments 

* LANTNAVFACENGCOM RPM indicates lack of available funds for 
project and suggests DRMS procure funding 

* Latest indications are that DRMS has provided $160,000 for 
a Preliminary Assessment/Site Investigation of the metals 
yard. 



EFENSE LOGISTICS AGE&Y 
DEFENSE REUTILIZATION AND MARKETING SERVICE 

DEFENSE REUTILIZATION AND MARKETING REGION COLUMBUS 
926 TAYLOR STATION ROAD 

BLACKLICK, OHIO 43004-9615 

w REPLY 
REFER TO DRMPCD 

SUBJECT : PCB Contamination of PCB Spill Site 

TO: Commanding Cfficer 
. Javy Public Works Center 

ATTN: 6380 Code 640.2 
Norfolk, VA 23511-6098 

1. Reference: 

a. Your letter, 2 Aug 90, subject: Camp Allen PCB Spill Site to DRMO 
Norfolk. 

‘b. DRMR-CD letter to Commander, Norfolk Naval Base, 7 Sep 90, subject as 
above (enclosed). 

2. Your referenced letter made several recommendations concerning the 
remediation of the DRMO’s Camp Allen site. The purpose of this letter is to 
follow up on those recommendations. 

a. In reference to your recommendations to investigat,e the steps needed 
for designation of the site as.an Installation Restoration Site, we have,asked 
that the Naval Base make this designation.(letter enclosed). As a tenant on 
the installation this is the extent of our capabilities. 

b. The recommendation to cap the spill site with asphalt has’recently 
been accomplished. 

c. The recommendation to cordon off the spill area and post signs has 
been accomplished in the following manner: 

(1) Since the capped portion of Camp Allen is safer than the area 
which surround8 it. ,the area has not been cordoned off., 

(2) The DRMO, however, has documented the records as to the exact 
location of the spill and posted a sign in the center of this site for 
purposes of further remediation. 

3. If you have further recommendations concerning Camp Allen please contact 
Ms. Connie Baker, Environmental Services Branch, (AVl 850-2171. 

1 Encl AMES R. BALLARD 
Colonel, USAF 
Commander 

cc: 
DRMO Norfolk 



D-ENSE LOGISTICS AGENCY - -* A.“.‘.& 
.;’ . . . ‘$ . 

DEFE. . REUTILIZATION AND MARKETJNG SERVICE P 

DEFENSE REUTlLlZATlON AND MARKETING REGION COLUMBUS 
f 

& 

i 
. 

926 TAYLOR STATION ROAO 1 i 

BLACKLICK, OHIO 43004-9615 4 i . 

SUBJECT: PCB Contaminati’on of PCB Spill Site 

TO: 

z 

Commander 
Norfolk Naval- Base 
ATTI: N9El-. 
Norfolk, VA 23511-6002 

1. Reference: 

a. DRMX-CHO letter to Norfolk Public Works Center, 23 Feb 90, subject: 
Camp Allen PCB Spill Site (enclosed). 

b. Norjolk *Public Works Center letter to DIM0 Norfolk, 2 Aug 90, subject: 
Camp Allen PCB Spill Site (enclosed).. 

C. Telephone,conversation between Ms. Connie Baker, DRMR-CHO, and 
Ms. Sheryl Barnett, Norfolk Naval Base, 27 Aug 90, subject a8 above. 

2. The purpose of this letter is to notify you that there are indications of 
long-term PCB contamination of the DRMO portion of Camp Allen which may 
require cleanup under the Installation Restoration Program. Reference la made 
this notification earlier to the Environmental Office of Norfolk Public Works 
Center (PWCl and reference lb ia PWC’s recommendation that your office be made 
aware of the situation. In reference lc we verbally requeated that the 
DRMO portion of Camp Allen be remediated with Defense Environmental 
Restoration funds. This is our follow-up in writing to that conversation. 

3. The Camp Allen scrap operation performs a vital service for the base and 
we want to do whatever isr poasiblt, to prevent interruption of that service. 
Close communication and planning prior to any sampling or cleanup should 
prevent any break in the DRMO receiving operations for the Naval Base. 
Request that I be notified as soon as possible of milestones for the 
installation restoration which may affect the DRMO. Please keep me informed 
of your progress. 

4. If there are any queations you have concerning the contamination, please 
contact Ma. Connie Baker, Environmental Dlviaion, at (AVl850-2171. 

2 Encl 5AMES R. BALLARD 
Colonel, USAF 
Commander 



SUBJECT: Camp Allen PCB Spill Site 

TO: 
_ . 

DEFENSE LOGISTICS AGENCY 
DEFENSE REUTILIZATION AN0 MARKETING OFFICE-NORFOLK 

NORFOLK NAVAL STATION FOST OFFICE 

POST OFFICE BOX 1505S 
NORFOLK. VA PJSII-OOSS 

21 August 1990 

Commanding Off.icer 
Navy-Public' Marks Center, Norfolk 

ATTN: Code 640.2 

1. Reference: PWC letter 6280, 2 Aug 90, subject as above. 

2. Action to cap subject area as recommended in paragraph 1 b (2) has been 
completed by PWC. 

3. Long term clean-up and 
Installation restoration 

. 



DEPAdTMENT OF THE NAVY 

NAVY PlJl3LlC WORUS CENTER 
NORFOLK. VIRGINIA 2351 l-6098 

IN REPLY REFER TO 
6280 
Code 640.2 

g2;AUS 1990 

From: Commanding Officer, Navy Public Works Center, Norfolk 
To: Chief, Defense Reutilization and Marketing Office, Norfolk 
Subj : CAh!P ALLEN PCB SPILL SITE . - 

Rcf : (a) -Mtg btwn Dl& (Michael Sawyer)/PWC (Merrill Aahcraft) on 
12 Jul QO 

(b) PWC Its d280 C!ode 640 of 25 Jan 80 . 

Encl : (1) Copy of Analytical Reauits - initial Clean-up -* 

1. As discussed during reference (a) , our Environmental Division *has 
completed the cleanup of,grosa contatiination at your Camp Allen PCB Spill 
Site. As agreed upon previously, this effort included removal of asphalt and 
earth followed by testing, to see ii a apill baundary could be defined. The 
following aite characterizations and.recommendations are provided aa a.reault 
of this work: 

a. Site Characterizations: 

(1) PCB spill occurred on 12 October 1989 at your Camp Allen Compound. - 
Transformer had buahing damaged by forklift. Concentration waa 491,472 ppm 
PC%. , 

(21 Our Environmental Division responded to spill and did preliminary 
cleanup on 12 October 1989. Site was secured and plastic placed on ground to 
help prevent rain water contact. 

(3) Initial swipe teata were collected.to determine boundary of spill. 
Initial area wa8 reported to be 12 it X 15 it area North of CA-194. The 
heaviest concentration of spill occurred in an area of 4 ft. X 5 it ( 1 It on 
northside just outaide of drip pan In which the transformer sat). Reference 
(61 reported results and determined that no bo;lndary limiting the area of 
contamination could be located. 

(41 The decision was made to excavate asphalt and 10 inches: of soil 
In the vicinity of the ~1~111 site to remove gro8a contamination. An area 
approximately 27 it X 28 it wag excavated about one foot in depth. Soil and 
asphalt wa8 drummed up and disposed of aa a PCB waste. 

(5) Thirty-seven samples were collected based on EPA’s 5%0/S-85-025 
‘Verification of PCB Spill Cleanup By Sampling and Analysis’, Aug 1Qt35, and 
the results are plotted in encl’oaure (1). The sample analysis indicates that 
cleanup is not complete and that spill boundaries still cannot be identified. 

(Note: A contract is in place to analyze up to 150 PCB soil samples from 
Camp Allen but will expire on 22 September 1980. New\contracts take 
approximately two montha to iseue. (Costa are L75.00 per sample with one week 
turn around. 1 

People Who Care ,-- -,. c 
. . _. , : 

a- 
c 

-’ I -.- ,i-. 



Subj : CAMP ALLEN PCB SPILL SITE 

(6) As a result of excavation, ench time it rains, water must be 
pumped from aftt and dlaponed of aa PCB apill debris. (Concentration of the 
rain water exceeds 1 ppb and therefore cannot be treated at the Naval Aviation 
Depot’s Industrial Wastewater Treatment Plant.1 

b. Recommendations: 

(1) The-high 6onctntsations at aome rmmpling points algnfflcantly far 
away from the original aplll ritt, indicate that contamination may be due to 
aomc unknown paert practice at this location and not.the current spill. We 
recommend that you .lnveatigatt the designation of this area aa an Installation 
Restoration Site. . . 

(2) Recommend you consider the poaaibility of capping the site with 
plastic, clay, soil and then asphalt to prevent rain water from entesing site. 

. . c- 
(3) Recommend the boundary of the new aaphalt bt marked, with poles on 

the four edges of the site and taped off to prevent public access. A PCB sign 
aa well aa another sign should be posted ‘PO Admittance’ to clearly mark 
original site and prevent unauthorized entry. 

(4) Recommend you contact your environmental group, as well an 
Commander, Naval Baac, Norfolk and Naval Facilities Kngineerlng Command, . 
Atlantic Division and,poanibly EPA Region III for guidance and to investigate 
possible remedfatioq’of Camp Allen Site for PCB’o. (DERA money is available.) 

2. OUP point of contact should you have any questions or concerns is 
U. Anderson-Ashcraft or 3. Thornton at (8041 445-2919. 

0y direction 

copy to: 
COMNAVBASE Norfolk (Code N-OK) 
LAXTNAVFACKNH!OM (Code 1811) 

I 

Blind copy to: 
Code 640.2 

600 B/F 

. . 

2 



DATE RECEIVED: 6-25-90 
DATE REPORTED: 7-03-90 
CUSTOMER PO#: N62470-go- 

Q-4522 
LABORATORY#: 069069 
INVOICE#: 1196 

- - COMMANDING OFFICER 
7 . - NAVAL SUPPLY CENTER 

COOE 34 (55.4) 
.-a CHARLESTON, SC 29408-6634 

e. c ATTN : MERRIL ASHCRAFT 

CERTIFICATE OF ANALYSIS 

SAMf’l I= ID TFST RFSUl T UNITS 
CAMP ALLEN - CA 194 - 196 . 

0151-l PC8 Cl.7 PPM 

0151-2 PC8 
AROCHLORS PRESENT l;SO 

PPM 
***cl, 

0151-3 I PC8 
: AROCHLORS PRESENT 

PPM 
*4#** 

0151-4 PCB (1.5 PPM 

0151-5 PCB 
AROCHLORS PRESENT l:60 

PPM 
**at* 

RESPECTFULLY SUBMITTED, 

MICHELLE MINSHEW-WAGNER 
LABORATORY DIRECTOR 



OATE RECEIVED: 6-25-90 . 
DATE REPORTED: - 7-l l-90 
CUSTOMER PO#: N62470-90- -’ 

Q-4522 
LABORATORY!!: 069069 
INVOICE#: 1219 

. OFFICER IN CHARGE 
FACILITIES SUPPORT CONTRACTS 
NAVY PUQLIC WORKS CENTER, Z-140-3 
NORFOLK., VA 2351 l-6098 -. 
ATTN : MERRIL ASHCRAFT 

CERTIFICATE OF: ANALYSIS 

MPLF ID TEST RFSUI T UN IT: 
CAMP. ALLEN - CA 194 - 196 

0151-G . PCB 
0151-T PCB 
0151-8 PCB 
0151-s 

. 
PCB 

0151-10 PCB 
0151-i 1 I . PC8 
0151-12 PCS 
015i-13 PCB 
015i-14 PCB 
015i-15 PCB 

I-i6 
;;;;-17. 

PC3 
PC3 

0151-18 PC3 
015i-13 PCS 
0151-20 PC3 
C151-‘21 Prq 
Oisi-3” 
m; -3: 

PEii 
PCB 

-:‘,a 
o,+Yg 

pc3 
PC5 

Q15;--2E PCS 
rJi5i-‘7 P!:E 
l?E3i=EtT’~LLi SUfZMITTZ9, 

ATW 

114 
28 
18 
105 . 

:i 
28 
19 
48 
3 
22 
6t3 
96 
52 
2.3 
Lk 

G.5 
523 
240 
43 
19 

PPM 
PPM 
PPM 
.=?M 
PPM 
PPM 
PPM 
PPM 
PPM 
PFM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPF! 
PPM 
PPM 
PPM 
PPM 
PPM 



-...a-.... . . e-. ,“..--. “-T-. . _ . -.. . - ._.- . 
.” y.. “.. e--7:0... 

:-, ,SAf’lf’I E 10 TEST ..:.‘:::‘L ,_ . . . . . .RFSUI T . . 

. . . 
.A ..* CAMP ALLEN - CA 194 - 196 .-;. ““. ,.&sL..-L:ilc. -me. ._........_-_ . . es__- a. . . . . . ..” 
_---_--... .- - . 
:. *. 2. . . 

________.___._- -- “..._” ----. - .“..-- -- ..-- “. -.- --.- - ““S. -s-m -.. _ -- . -- _.... .-- 
._ . . . . . ” -. . -. - . . -. .-- 

o- 0151-28 
0151-29 

. -0151-30 
-.. .“jJ ii-31 , 

. ,. 015'1-33, 
015i-33 
0151-34 
0151-35 
0151-36 
0151-37 

. 

’ 
PCB . .” - _-. .- “_ -..t.: . 

I PC3-:,;-..- _... ..:..“..y*--:,..;- . ..i.” 
45. .> . ,__ ._... ;.A ._’ .-.+: pp+.-A.. 

:’ , 
I 

pcB ,( . :.:, .-.:: : -:.::;-;:f’-:;.2;:. . I ” :-:-,;133 : :.. .:;~~~~.~~~‘M~~.~~~~.PP~3i.1. ~-~-+*~i~~~i~ 

_ __. _. .__. .-LL‘,-:: . ..____. 
‘28 ' . -- _ . . . PPM .,.. 

/ PCB . . . .o. 58 __ . _ _.__ .._ . . . ..-. --a .c-- pp~---. 

PCB __.____ . _. -LIS L..- _ ._, s-f; T i-. - - we...-.- :-" .'S-" pppj :t _ . 

PC8 PPM 
PC8 PPM 
PC8 ::6 PPM 

PPM 
PPM . . . ..- . . 

.“. ” 

****ALL AROCHLOR~ PRESENT WERE 1260***ff 

MICHELLE MINSHEW-WAGNER __ . 
CXJORAT~RY 01~~~7-0~ 

. . . . . . ” _ .” . . “” . . . . _. 

. . . . 

. ” . ..“. “. . .+-. .“.. 

j” _.--.. . . . 

_ ,..;_.. _ _,. - .*, 

“em” . , 

ATW 

* 
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0 DE 0 .ITAMINATfON REQUIREMENTS FOR HIGH CONCENl PION SPILLS, & LOW CONCENTRATION SPILLS 
INVOLVING 2 1 LB. PCBs c 

TYPE OF CONTAMINATED ITEM CLEANUP STANDARDS PER ACCESS AREA ' 

npervious Solid high contact 
urfaces outdoor -w----------- 

low contact 

ir ludes metals, 
1‘ s, siding & high contact 
aminated surfaces) indoor -------------- 

low contact 

onimpervious 
olid Surfaces 

high contact 
outdoor -----m.------- 

low contact 

includes wood, 
oncrete, asphalt high contact 

plasterboard) indoor ------------- 
low contact 

oil 

- 

cplaceable Household Items 
I 

Nonrestricted 
Access Areas 

10 ug/l00 cm2 

10 ug/l00 cm2 

10 ug/l00 cm2 

10 ug/l00 cm2* 

10 ug/l00 cm2 

10 ppm,minimum 
depth of 10" 
and site 
restored ** 

properly 
disposed of 

Restricted access areas, 
other than Electrical 
Substations 

10 ug/l00 cm* 

100 ug/l00 cm2 1 

10 ug/l00 cm2 

10 ug/l00 cm2 

100 ug/l00 cm2 ' 

10 ug/l00 cm2 
--^----------------------- 

10 ug/l00 cm2 * 
. . 

25 pm 

Outdoor Electrical 
Substations 

100 ug/l00 cm2 

100 ug/l00 cm2 

25 ppm or 
50 ppm provided 
a notification of 
cleanup level is 
visibly posted 

Or cleaned to 100 ug/lQQ cm2 and encapsulated. 

+ Restored means to replace will clean soil, i.e. containing less than 1 ppm PCBs. 

Sl spills involving 10 poupds or more of pure PCB material must be reported to the National 
esponse Center (1-800-424-8802). 

or guidance contact the appropriate EPA regional office (in PA, MD, DE, VA, WV, and DC call 
L5-597-4651/7668). All spills involving surface water, sewers, drinking water, grazing land, 
.- ..,--L-L, - I- .-.-l-r..- rn.."L he rrrn..r4.r-=! Lr. Ihrr ~*~~*v.~:~k-~ vDn ~0?~:#-3nFll nffiro 



l 
DECONTAMINATION REQUIREMENTS FOR LOW CONCENTRATION SPILLS INVOLVING < 1 LB. PCBS, OR LESS 

THAN 270 GALLONS OF UNTESTED MINERAL OIL 

TYPE OF CONTAMINATED ITEM I CLEANUP STANDARD 

* Solid Surfaces 
indoor residential 
-------------------------- 
other 

* Soil 

10 ug/l00 cm2 
-----------------------------1----------- 

double wash, rinse 

All soil with visible spill traces 
.within the spill area plus a foot 
buffer is to be removed, and site 
restored. ** 

* All cleanup must be completed within 48 hours after the responsible party was notified or became 
aware of the spill. 

t* zstored*means to replace with clean soil, i.e. containing less than 1 ppm PCBs.. 
' , I: 



Ho: s52-36-3A 
Lab: 5484 

Mad+ Par: DMO, Nwfolk 
Norfolk Naval Statfm Pust Office 
W Box 16068 

TPH, mg,‘kq 

!rcrs 
Arsenic (Ab), mg/:L 
Bfe9.m (W f mp/l 

Cadmiu%n (Cd), ng/lL 
Chroluiuxn (Cr) , ntg/l 
Lead (Pb), nq[l ' 
Mercury (Hg), Ing/:L 
Sslenim (Se), mg/l 
silver (Ag), mg/l 

4.01 
0.39 
U.21 

<cl.2 
CO.2 
c0.001“ 
co. 01 
co.03 

2243 2349' 
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’ 8 PART 1 - REQUEST (Pv C~~mm.r! 
‘0 

L ,"OY 
NAVY PUBLIC WORKS CENTER Code 3% 

NPWC C&de 640.2 PCB ANALYSIS 

cl SCOPING ESTIMATE 

MINOR WORK AUTHORILATION 

q , FUNDABLE ESTIMATE ESTIMATED FUNDING q M-1 
DATE _ 

RECURRJNG ESTIWTE’ - _ 
El’ . 

CON+CT ESTIMATE ENGINEERING INVESTI~ATI~~~ 

cl SPECIAL PROJECT PREPARATION 
El 

OTHER 
(SpcdyJ < ,jsid h&d CON-;RAC~/ S/maJqn .Ta 

W41c SIc?Y)i ‘t ‘. con ruRTnCu IHfORulIOH Cb.LL 10. QcolJcLToR fSI~“Nl II. D&l1 

I. Anderson-Ashcraft 3/20/90 
i2. PART II - DESCRIPTION OF PROBLEM/REQUIREMENT (BY 

)RMO has *requested that PWC. provide support in the clean-up of a PCB spill at Camp Allep 

Ifter initial excavation of spill. site EPA requires a max of 36 samnles be'collected aG 9 

-his site. A one week oral report for the analvsis is required because excavation 

equipment must be rented until area is determined to be clean. If all samples are then 

nd to be free of contamination no further analvsis will be needed, However if a 

slple shows contamination additional excavation and re&mplina and testine will be 

required. Maximum of 150 samDles . . . See enclosed coav of earlier comer 

requirements. 

13. STATEMENT OF CONSTRAINTS 

. . 
OJ-~f -y-. rpe c?f v 4 . Written report with QC/QA data 

to be provided in two weeks after sample pick up. Analytical laboratory must use 

EPA procedures for PCB analysis, Method used must be specified on written report. 

Sample pick-up and analysis to be provided by laboratory. Sample collection shall be 

done by PWC environmental. Sample pick-up location at IWTP BLD LP-178 NAS, Norfolk, VA. 
. . 

SKETCH/PLAN 

NO. 

q 
OTHER (Idmtlyj 

INVESTIGATION OR INSPECTION REPORT 0 



DEFENSE LOGISTICS AGENCY 
DEFENSE REUTILIZATION AND MARKETING SERVICE 

DEFENSE REUTILIZATION AND MARKETING REGION COLUMBUS 
926 TAYLOR STATION ROAD 

BLACKLICK, OHIO 43004-9615 

l/ (AV) 850-21711pcal 
IN REPLY 

REFER TO DRf&-CH() (Mr. Bowel 

SUBJECT : Camp Allen 

-TO: - Commanding 

PCB Spill Site 

Officer 
Navy Public Works Center 
Code 640 
ATTN : Mr. D. Buckner 
Norfolk, VA 23511 6098 

2 3 FE? I!?3 

1. Reference: 

a. Navy Public Works,Center letters, 1 Dee 89 and 25 Jan 90, to Chief, 
Defense Reutilization and Marketing Office, Norfolk, subject as above. 

* . b. Telephone conversation between Mr. Dave Buckner, Navy Public Works 
Center. (NPWC) and Mr. Dan Bowell, Defense Reutilization and Marketing 
Region Columbus (DRMR-C) , 23 Feb 90. 

a 2.. We have received a copy of reference a. and have.reviewed all actions to 
date. 

,3. Per reference b. we agree that a plan of action is required for total 
clean up and decontamination of the area. We suggest that the plan for clean 
up take place in two phases. 

a. NPWC cleaned up the original 12’x15’ spill area except for the oil 
spilled on the asphalt. The clean up effort should be continued in the 
immediate spill area, including excavation of the oil stained asphalt. We 
request your assistance through our Interservice Support Agreement to complete 
clean up of the spill. We also request you provide to DRMB-C an estimate of 
the cost for clean up of the spill so that reimbursement can be made to NPWC. 

b. Clean up of the contaminated area which was sampled during the *second 
round’ of sampling by NPWC may indicate a larger problem of historical 
contamination instead of being related to the spill of 12 Ott 89. We believe 
the entire area needs to be evaluated (including additional sampling1 to 
establish a spill boundary, and if warranted, added to the Installation 
Restoration program as a clean up site. 

4. We will take action through DRMO Norfolk to minimize further contamination 
of the surrounding area including: 

a. Disposal of any other PCB items presently located in storage at Camp 
Allen. 



DRMR-CHO PAGE 2 
SUBJECT: Camp Allen PCB Spill Site 

2 3 i Es ;GC;* 

b. Stop all future PCB transformer and other PCB items from being stored 
at Camp Allen. 

c. Notify all of our employees and-sales buyers of the PCB contamination 
_ at Camp-Allen. . - 

5. We appreciate your review and comments concerning the Camp Allen PCB 
spill/clean up and will await your response. 

6. 

FOR 

Point of contact is Mr. Dan Bowell, DRMR-CHO, (AV!850-2171. 

THE COMMANDER: 

' ROBERT L. CRAFT 
LTC, USA 
Acting Chief 
Environmental Division 

cc: 
DRMO Norfolk 



IN “CCL* 
“Cl-C” 10 DRMO-XKAX 

DEFENSE LOGISTICS AGENCY 
DEFENSE REUTILiZATION AND UARKETtHG OFFICE~NORFOCK 

NORCOLK NAVAL STATION COST OFFICE 
POST OFFICE BOX 16068 
NORFOLK. “A 1SS1,.006S 

7 February 1990 

SUBJECT: Camp Allen PCB Spill Site 

TO: DRMR-CO 

1. Reference Navy PubLLc Works Center letters, 1 Dee 90 and 25 Jan 90, 
subject as above. 

2. As stated in referenced letters, two samplings of the spill site have 
been conducted. The testing has not established a boundary for the spill 
site, The sampling boundary has,exceeded the known area contaminated by' 
the last spill. 

3. Due to past activity at Camp Allen, it may be difficult to find a PCB 
free area to define the boundary of the spill. 

4. Request your assistance on how to proceed on the PCB cleanup. 

I, 
2 Encls 

. 
OE M. LAMBERT 

cc: 
Public Works Center 
Code 640 
ATTN : D. Buckner 

eputy Chief (P) 
RMO Norfolk 

- . 



e ‘*. 
6200 
Code 640 

25'JAN 1990 

From: Commanding Officer, Navy Public Works Center; Norfolk 
To: Chief, Defense Reutilization & Marketing Office, Norfolk 

Subj : CAMP ALLEN PCB SPILL SITE 

Ref’: (a) PWC ltr 628&Code 640 of 01 Dee 89 
(b) PHONCON DRMO Norfolk (Mr. Al. Sawyer)/PWC Norfolk (Mr. D. Buckner) 

of 27 Dee 89 

Encl: (11 PCB Sampling Results 

1. Enclosure (1) is a copy of the results of the second round of sampling 
conducted at your Camp Allen PCB spill site. 

2. As discussed during reference (b! , this sampling has not established a 
spill boundary. 

3. We suggest you -contact your Headquarters for assistance in further 
proceedings regarding cleanup of this spill and remind you that EPA 
regulations require PCB spills to be cleaned up In a timely manner. 

4. The Navy Public Works Center, Norfolk point of contact on this matter is 
Mr. David H. Buckner, telephone 445-2917. 

Blind copy to: 
Code 640A 

. . . . . __ . -. -. -640.2 ., 
600 R/F 

R. W. EITEL 
By direction 
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From: 
To: 

Subj: 

Ref: 

Encl: 

DEi;ARTMENT OF THE NAVY 

NAVY F’UBLIC WORKS CENTER 

NORFOLK VIRGINIA 2351 1.6098 ” 
IN ml-PLY wxcn TO 

6280 
Code 640 

Commanding Officer, Navy Public Works Center, Norfolk 
Chief, Defense Reutilization and Marketing Office, Norfolk 

CAMP ALLEN-PCB SPILL SITE v 

(a) Mtg btwn DRMO Norfolk (Mr. J, Day)/PWC (Mr. D. Buckner 
Code 640) of 06 Nov 89 . 

(1) Sketch of PCB site 
# 

1. As discussed during reference (a), the Navy Public Works ' 
Center's (PWC) Environmental Division has collected swipe samples 
to aid you in developing a cleanup plan for your Camp Allen 
Polychlorinated Biphenyl (PCB) Spill. .The following preliminary 
information is provided to bring you up-to-date on our findings. 

a. An initial set of samples was collected from locations 
close to the spill. All of these samples showed high levels of 
PCB contamination. See enclosure (1) points marked by an X. 

b. Based on the results of the first set of samples, a second 
set of samples has been collected from new locations further. from 
the spill area. See enclosure (11 points marked by a dot. 
Results of these samples will be forwarded to you immediately 
upon receipt from our laboratory contractor. 

2. As discussed in reference (a), the first step in developing a 
PCB spill cleanup plan is defining the boundary of'the spill. 
This is accomplished by sampling the spill area as we are 
currently doing. Once you have established the boundary of 'the 
spill you can implement a cleanup plan to remove contaminated 
material from the area. Special considerations for this Camp 
Allen site include the nature of the area and past activity in 
the area. The spill occurred on asphalt which can not be cleaned 
to remove PCB, thus your plan will need to include removal/ 
disposal of this material. Past activity in this area included- 
much work with equipment containing PCB, thus-it may be difficult 
to find a PCS free area to define the boundary of the current 
spill. We will know more in this regard when the results of the 
second set of samplses are received. 

People Who Care 



6280 
Code 640 

Subf: CAMP ALLEN PCS3 SPILL SITE 

3. The following recommendations are provided based on 
observations made during site visits. 

a. Improve housekeeping in the site area to minimize further 
contamination of the surrounding area. 

_ . . b. Transfer khe damaged transformerrand drums of PCB to 
disposal contractor as soon as possible. Until this is 
accomplished they must be inspected weekly with inspections 
documented in a written log. 

, 
C. Initiate action to dispose of the remaining PCB 

transformers in the area so they will not interfere with site ' 
cleanup or cause *an additional spill. 

d. Document all actions taken to control/cleanup the site and 
keep file copies which can be provided to an EPA inspector if 
necessary. 

4. We will advise you further on cleanup methods when the spill 
boundary has been defined. 

5. PWC point of contact on this matter is Mr. D. H. Buckner, 
Director Environmental Division, telephone 445-2010. 

. !$*.ti*w 
R. W. EITEL 
By direction 
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APPENDIX A-4 
PQLICE REPORT 1979 

IMPROPER HAZARDOUS WASTE DISPOSAL 



*. 
I . . 

e i ‘1. 

NAVAL STATlbN 
NORFOLK, VIRGINIA 23511 IN REPLY REFER TO: 

71:JWS:wh 
CASE 2064-79 . 
.27 July 1979 

tIA'JAL BASE POLICE INVESTIGATIVE REPORT' 

Subj : Improper disposal of hazardous materials involving employees of 
Naval Air Rework Facility, Naval Air Station, Norfolk, Virginia; ' 
report on 

Encl: (1) 

(2) 
(31 
(4) 
(5) 
(61 
(7) 
(8) 
(9) 

Incident Report of Officers D. Pl..Haughney g56 and J. W. Sellars 
till of 18 July 1979 
Color photographs of subject area, Taussig Cans, 18 Jul 79 
Statement of _ _ 

Statement of 
Photographs of drums, Camp Allen Salvage Yard (black & white)19Jul 79 
Statement of J, J. Svagerko 
Statement of Roderick Wiley 
Chemical analysis, NARF Xaterials Lab 
Blk f; white Photographs taken 27 Jul 79 of subj area, Taussig Cans 

1. This investigation was predicated on an anonymous phone call received' 
by !.!r . William F. Vose, Naval Safety Center, on 18 July 1979, that chemicals 
were being dumped into an unnamed creek@ a tributary of Plason Creek, east of 
the N?l Area (Taussig Cans). Xr. Vose notified the Naval Base Police Force. 
This writer and-officer Haughney were detailed to investigate, WC arrived 
at the Taussig Can Area at 1320 on 18 July 1979, approximately one minute . 
before it started to rain. (See enclosure (111.' The following conditions 
existed: 

a. A flow of orange colored liquid approximately 20 feet wide, 60 feet 
long, and 1 to 2 inches deep was running from the area west of Taussig Can 
V-l where drums of chemicals were stored, into the creek east of the area. 
(See enclosure (2)). 

b. There were 26 drums in the immediate area: si:x of these drums were ' 
lying on their sides, leaking their contents onto the ground through holes 
punched in the top. The stencils on the overturned drums read: "TURCO, 
TWICHLOROETHANE, TRICHLOROETHYLENE, HYDROFLUORIC ACID, and PAINT STRIPPER," 
(See enclosure (2)). 

C. Atop one of the upright drums there was a large bsllpeen hammer and . 
chisel. (See enclosure (2)). 

d. There was one 5 gal. can labeled TRICHLOROETHAXE lying in the edge . 
of the creek. This writer picked this container up to see if is was full and 
set it over on the bank out of the creek and found it to be empty. (See . 
enclosure (2)). 

FOR OFFICIAL USE ONLY 



71:JWS:wh 
CASE 2064-79 
27 July 1979' 

e. There was a mass of solidified multi-colored mixed chemicals with a 
strong odor in the air; also, the odor was very strong on the ground to the 
point that when this writer smelled the odor, it burned his nostrils, 

f. When the writer and Officer Haughney arrived at Taussig Cans, a 
black male, later identified as w 
with a flatbed-load of. 55 gallon drums. 

departed the area 

g. There was a 5 gallon plastic Container labeled "HYDROFLUORIC ACID" 

setting upright, smoking profusely. This condition still existed on 
27 July 1979 upon inspection of area. 

h. Approximately 10 metal drums labeled "CYANIDZ" were open, upright, 
and rain was leaking into them. 

2. At approximately 1400 on 18 July 1979, Police Photographer Bob Sryant 
arrived at the Taussig Can Area and took color.photographs, (See enclosure (2)). 

3. At approximately 1615 on 18 July 1979, this writer and Officer haughney 
net with Xr. Sonny Khitc, Sanitary/Environmental Engineering, LANTDIV, at 
the Taussig Can Area where he tooksamplesof the chemicals from the creek 
and surrounding area. The results of the laboratory tests are not available 
in writing this date. However, preliminary tests revealed a high dcgrcc of* 
toxic chemicals present in the area. . 

4. At approximately 1000 on 19 July 1979, this writer and Officer Haug?lney 
interviewed _. , Truck Driver, WC Transportation Department. 

made a written statement outlining in detail the operation involving 
chemicals in the Taussig Can Area to the.best of his knowledge, (see enclosure 
(3) 1. 

5. At approximately 1020 on 19 July 1979, this writer and Officer Haughney 
interviewed _ . Truck Driver, NC Transportation Department, 

stated that he had hauled loads of drums on more than one occasion 
over to the Salvage Yard to be dumped. However, on one occasion when he took 
them over, they refused to accept them because some were leakinq and he was 
instructed to take them to South Annex who also refused to accept them. So 
he returned to Taussig Can Area with the loaded drums ant. he informed 

that nobody would accept the drums. r had the drums sm.. 
removed and stored at Taussig Can Arca. was interviewed on 
27 July 1979 at Police Headquarters at which time he stated that either on 
18 or 19 July 1379 he had been instructed by to haul the top soil 
that had been grated up from the inqcdiate area in between the Taussig Cans 
to the dump off Hampton Blvd. in an area that has been provided for certain 
chemicals to be disposed of, but that on one of the loads hc was dumping,, the 
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environmentalist came up to him at the dump while in process of dumping . 
this load and instructed him saying that he'would have to take.this 
contaminated dirt back, that it could not be dumped in this area, So 
he hauled the dirt back over to the Taussig Cans Area and explained to . 

what had taken place. He was then instructed by . to 
back up to the bank by-the roadway and'dump-thevcontaminated dirt there. 
Recarried several loads there and dumped it. The man operating the front- 
end loader was also instructed to dunp remainder of dirt into this pile. 
(See enclosure (9) and see enclosure (4) for statement), 

6, At approximately 1120 on 19 July 1979, this writer, Officer Haughney, 
, Chief of Police J. B. Hardison, Deputy Chief 

S. E. Cherry and P. A. Rakodski, Sonny X%ite, and Sam Robinson of LWTDIV 
vent to the Can9 Allen Salvage Yard where identified a very large 
pile of drums as the ones he has hauled from the Taussig Can Area. . 
specifically identified the drums that he had hauled from the Taussig Can Area 
tke afternoon of 18 July 1979. Some of these drums were full, or partially 
full, and leaking their contents down into the'pile, Rany of the drums are 
rtustcd and the stencils cannot be read; however, the following stencils were 
legible: "TDRCO, TRICHLOROETHA!4E, TRICHOLDROET)IYYLE:1E, and PAI."IT STRIPPER." 
ht approximately 1145, Tolice Photographer Bryant arrived and took black and 
-J:?ite photographs of the drums. (See enclosure (5)). xr. Kennedy who is the 
senior supervisor of the Salvage Yard stated that he had had reason to be 
suspicious of the substance in these containers -for some time and that on 
one occasion approximately two months ago he had + observed smoke coming from 
the ground in the area where the drums were stored, Xr, Iicnncdy stated that 
he also instructed Xr, Smith who is also Yard,Supervisor to be sure to not 
accept any more drums unless they were empty. XX, Smith also stated that in 
the process of bailing old drums with a machine they had observed smoke 
coming from the bails on occasion. The soil around the area of drums and in 
the puddles of water were of multiple colors and had a strong odor similar 
to the area where the chemicals are stored at the Taussig Cans- 
also stated that during the past two or three weeks he was told by . 

. - NARF through his dispatcher, 
to haul a large 3,000 to 5,000 gillon container from 'the taussig 

Can ArLa to 2 or 3 other places and nobody ;qould accept the containers, He 
*.x-as told by .to ta~eit.b~ck.td:.the'.:(;est'side :of V-28,.:X&t door 'of 
the Plating Shop, which he did. It was later removed from Plating Shop door 
over to an area !;est of LF-18 whicih is also a storage area for chemicals, 
The writer later showed . the tank west of LF-18 which he idcndified 
as the tank in cucstion. 

7. .‘\t approsicatcly 1200 on 25 July 1979, the writer intcrvicwcd Taylor Carr, 
Foreman, Plating Shop, V-28. Ilr. Carr stated t'hat the aforcmcntioned tank 
was brought to V-28 so the contents could later be pumped into a 5,000 gallon 

. 
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tank west of V-28, for ultimate disposal by private contracto'r, During the 
time the tank was parked at V-28, a chemical analysis tias taken by ZJARF 
xaterials Laboratory and the tests revealed'an incompatible mixture that 
is now producing Hydrogen Cyanide Gas. . ('See enclosure (8)) _ 

8 - - At apprsximately 1240 on 25 July 1979, this writer interviewed IW, Dave 
3uckner, GS-11,‘ Chemist, SSN 208-40-7717, Sldg. LP-178, Chemical Treatment 
Plant. Mr. Buckner stated that he was asked by : and 

I Code Engineering, if he could dispose of the 
tank of chemicals. He &id that due to the incompatible mixture, he could 
not. 

9. At 1150 on 23 July 1979, this writer, Detective Onley, and Officer 
SauShney interviewed Mr. Roderick D. Xiley, SSN 242-34-3926, KG-10, Eiigger, 
Suilding V-47. ?Ir. >Iiley stated that on numerous occasions he had seen 

and . open the 55 gallon drums and dip a stick into the 
drums of liquid and say "it's water." and then 'dum? the contents to the 
qround. !.lri Wiley stated that the liquid was in some cases colored and had 
a c:?crnicil odor. Xr . Xiley further stated that on 16 or 17 July 1973, hc was 
told by to shovel somd more sand on to the csisting pile of sand 
in the creek: He did so, See enclosure (2) for picture of sand damming up 
the crcck.and see cnclpsure (7) .for Xr. Xilcy's statement. 

10. At 0945 on 23 July 1979, this writer, Dctedtive Onlcy and Officer liauqhney 
interviewed Nr.'Joscph 3. Svagerko, WC-lo, Rigger, Bldg, V-47. Xr, Svagerko 
stated that he had worked the Taussig Can Area a?proximatcly 5 month: and on 
one occasion he had accidently ;?uncturcd a 55 gallon drum with a EorkliEt- 
The contents of the drum ran out on the ground. NO effort was made to clean 
it us or to prevent the contents from leaking out. 'He further stated that he 
had never emptied any drums in that.area and would refuse to do so because 
"he knows tihat is out there." When this writer showed IQ-, Svagerko thercolored 
photos that were taken of the Taussig Can Area which revealed the condition of 
the soil and creek he said that he did not understand how that much chemical 
got on the ground. W.Svagerko made a written statement, (See enclosure (611, 

11. Xt 0840 on 24 July 1979, this writer, Detective Onley and Officer Haughney 
intcrvcewed Ilr. qillie C. Buckholts, SSN 256-5404663, WC-IO, Rigger. 
Xr. Buckholts stated that on numerous occasions he had been instructed by *-. - 

to punch holes in the 55 gallon drums of chemicals to dcterminc 
their contents which was done with ballpenn hammer and Chisel. At this point, 

. or ' - would dip a stick into the drum, then look at what 
drip'cd off the stick, and then would say it is only water and dump the contents 
on the ground. :.ir. Buckholts further stated that on other occasions he had seen 
frown a distance away turn drums over and s_nill contents on the 
ground. ?ir. Buckholts was requested to give this writer a written statement, 
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*but declined to do so. However, he stated that he was willing to talk about 
this. Tne information Frovided this writer bg Mr. Buckholts was'witnessed 
by Detective Onley and Officer Haughney. 

. 

12. Three other riggers who have workedi in this area were interviewed but . . 
declined to make a statement or stated that they knew nothing atall about this _ 
specific matter. Theffiore, no statements were obtained. 

13. At 1335 on 24 July 1979, this writer, Detective Onley, and Officer 
Haughncjr attempted to intervie. _ 

. 
He stated'that he and 

declined to sign a "Waiver of Rights" ;onn, 
had been instructed by their supervisor, 

, to make no statement or sign anything. Therefore, the interviews 
were terminated without any questiohs being ask. 

14. At 1430 on 24 July 1979, this writer, Detective Onley and Officer 
Haughney attempted to interview . 

. declined Lo sign a "Waiver of Rights" 
form. No questions were asked of him and interview was 
terminated, . 

15. Information obtained during this investigation revealed that all of these 
contaminatcd'chemicals and acids have been and are continuing to be transported' 
throughout the Navy Complex and through Government Housing and on Public 
Highways without any Police escorts and no notification of these vehicles 
with dangerous materials being transported reported in any way. Evidence 
revealed that many of the drums were leaking their contents when loaded on to 
the trucks 2nd transported over various roadways and housing Trojects being 
spilled as they were being transported up and down the roadways. Further 
evidence revealed that contaminated dirt was being trans=rted in open. dump 
trucks throughout the Naval Base Complex and also on Public Highways openly 
accessable to being blown throughout the area during their transportation. 

. 
Truck Investigator 

i 
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IWCHAEL BAKER, JR., INC. 

PHONE CALL REPORT 

0 
7 

PROJECT/LOCATION: 
/ 
cqky?&zdbn t &J?/. 

/ df 
S.O. No.: /Li/VR -5x/J 

--I 

To: 

Repres. : ~$,&-,&.- 

Phone No.: g51y-,gqy--3~~7 

DATE: .3;j/;!/b //, ‘10 &lT3 

CONTRACT NO.: 

I 
I 

From: -/ 
l /AAu--- 

Repres. : &z/ 

Phone No.: +92 -&7~4-2~3Z 

PREPARED BY Q-&7- TITLE h/I-L ’ 
/’ 

PAGE -is OF / 

OP-3c 
w80 



MICHAEL BAKER, JR., INC. 

PHONE CALL REPORT 

I II-- CONTRACT NO.: 

Subject: 

PREPARED BY 
OP-3c 
lmo 

TITLE d52A-c /Pr/l / OF/ PAGE - 

/’ 



MICHAEL BAKER JR., INC. 

PHONE CALL REPORT 

I PROJECT/LOCATION: (1,,le/h b&-u bwc( / S.O. No.: /?/H 

vk/= DATE: 3//o/fj3 I I 

CONTRACT NO.: - 

To: 

Repres.: CBWMVBAS~ tW W- 

Phone No.: gc? -46- 2366 

PREPARED BY x- s- TITLE &. suhilis-f- / OF t!-e- PAGE - 

OF-3c 



MICHAEL BAKER JR., INC. 

PHONE CALL RiidRT . 

PROJECT/LOCATION: k+wa h/b, ~o-k--bC S.O. No.: /9/e 

&voL ?Wsz DATE: 3/9/93 

CONTRACT NO.: _ 

.i. 
-Jo:’ -&d t -’ -* )ct: 

Repres.: t?JmltiAYB~s~ 

Phone No.: m+444 -3as? 

From: Ytfif-ti S-vaqL 

Repres.: -b-J&/ cwhl-ti 

Phone No.: 412-X09- a030 



MICHAEL BAKER JR., INC. 

PHONE CALL REPORT 

PROJECT/LOCATION: S.O. No.: 

DATE: 3-c 93 

CONTRACT NO.: 

To: 

Repres.: 

Phone No.: Phone No.: 

PREPAREDBY 
OP-3c 
10192 

TITLE &OF a PAGE - 



MICHAEL BAKER JR., INC. 

‘PHONE CALL REPORT 
. . 

PROJECT/LOCATION: PA-!= @who #I& SO. No.: 

DATE: 3M9.3 

CONTRACT NO.: 

To: v/i, ToLAcric; From: x J-d% 

Repres.: ‘DE’-nco- qdt& Repres.: -g&w &&A 

Phone No.: a34-444- 5744 Phone.No.: 4/a- aCPL)- J-030 



MICHAEL BAKER JR., INC. 
./ 

P’HONE CALL REPORT’ 

PROJECT/LOCATION: S.O. No.: 

DATE: ‘f-)/d Is3 

CONTRACT NO.: 

To: 

Repres.: 

Phone No.: 

&)l)r;,e 
, From: 

Repres.: 

Phone No.: 

PREPARED BY 
0P-SC 

TITLE PAGE efi& OF ii&-- 



MICHAEL BAKER JR., INC. 

PHONE CALL REPORT 

PROJECT/LOCATION: pA/sx CL+ /y-/Lwj S.O. No.: 

DATE: 3 h/93 

CONTRACT NO.: - 

To: --&A& 7Gfscr~ 

Phone No.: 804-444 - w 

From: 2-f s--w . 

Repres.: 75& End. 

Phone No.: 4/d - CxQs - -30 



MICHAEL BAKER JR., INC. 

PHONE CALL REPORT 

PROJECT/LOCATION: S.O. No.: 

DATE: 

To: 

Repres.: 

From: 

Repres.: 

, CONTRACT NO.: 

i. \ 5% 00 0. 4?- 
‘J 

Phone No.: Phone No.: 

PREPAREDBY 
OP3C 
10192 

. TITLE AOF 2 PAGE - 



M\CHAEh BAKER, JR., INC. 3tdm - fib+?k 
3E-E. 

PHONE CALL REPORT 

! e ?ROJECT/LOCATION: S.O. No.: 19ldW- St?13 

DATE: tt-1x-q t 

--- CONTRACT NO.: 

To: 3. Traqe5e.C From : -I--. A&w-n . 

Repres. : 23E\ Repres. : 3~ I -c--v-e A\\ - 

Phone No.: Phorre No.: 

Subject: q&d . 
0 

7-ihc,bd-to dwm, cup--dh-L)I &hnhfbh . . 
La 

. 
WMkLAa I,anaALA.csl 4 d 

Q,JC p&c L.&-. . 
u 





MICHAEL BAKER, JR., INC. 

PHONE CALL REPORT 

PROJECT/LOCATION: h-n 0 R (k.0 =h@i ci- S.O.No.: /?/a+ - s L’rk) 

DATE: /O/Z3/?2 

CONTRACT NO.: 

PREPAREO 8Y JE2 TITLE PAGE - 2 OF z 



J&I 

’ MlCHlAEL BAKER, JR., INC. 
‘-“-0J /I-,’ JCr; Jk 

PHONE CALL REPORT 

PROJECT/LOCATION: h-d2 fltb %\\iQaa- S.O.No.: /q/46 - St? ld 
f-l s,\3.) AkeG&. /tja\l&l SC\ DATE: /o /Jj- 72 

Bass.. AkdcJ\ k ; LkL. CONTRACT NO.: 

To: x/d -&c+SQ( From: %hn z~r;\v~~~.r~~ati 

Repres. : BE/ Repres.: ES-J 

Phone No.: 2032 Phone No. : 20\4- 

PREPARED BY -J-&- -2 TITLE G Qdcq-\ si J PAGE - i OF ’ 
OP-3 
S/so 



APPENDIX A-7 
GROUNDWATER DATA FOR 

EXISTING MONITORING WELLS 



APPENDIX A-7, TABLE 1 

SEMIVOLATILE ORGANICS - ROUND 2 - GROUNDWATER SAMPLES 
(CAMP ALLEN RI) 

, 
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1 

1 

1 

I 

I 

1 

1 

I 

( 

I 

I 

1 
L- 

NOTE: No SMCL or VAWQS are available for the above parameters. MCLs are available for 
Dichlorobenzene, 1,2-- (600 pg/L) and Dichlorobenzene, 1, A (75). Concentrations for 
both of these constituents have been measured below detection limits and well below 
the MCL. 

?luorene 

klethylnaphthalene, 2- 

tiethylphenol, 4- 

. . . . . . . . . . . . . . . ..f........................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Date Collected 
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Page 2 of 2 

APPENDIX A-7, TABLE 2 

TOTAL METALS ROUND 2 - GROUNDWATER SAMPLES (CAMP ALLEN RI) 

Date Collected 

Pg/L = Micrograms per Liter (ppb) 
F = Denotes Filtered Samples 
MCL = Maximum Contaminant Level 
SMCL = Secondary Maximum Contaminant Level 
VAWQS = Virginia Water Quality Standard 
L = Denotes Bias Low 
K = Denotes Bias High 



APPENDIX A-7, TABLE 3 

DISSOLVED METALS ROUND 2 - GROUNDWATER SAMPLES (CAMP ALLEN RI) 

Date Collected 

Units 

Pg/L = Micrograms per Liter (ppb) 
F = Denotes Filtered Samples 
MCL = Maximum Contamiuant Level 
SMCL = Secondary Maximum Contaminant Level 
VAWQS = Virginia Water Quality Standard 
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AERIAL PHOTOGRAPHS 
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APPENDIX B 
SITE INSPECTION SUPPORTING DOCUMENTATION 



APPENDIX B-l 
SITE PHOTOGRAPHS 



CAMP ALLEN SALVAGE YARD SITE PHOTOGRAPHS 

Description 

From Building CA479 towards CA193 (on left) and 
open-sided building CA194 (on right). The 1989 PCB 
spill occurred to the right of the photo in front of 

walls. Transformers formerly were stored in areas to 

te metal rods and 

cover). Fenced area to left is PWC landscape storage 



) DIRECTION OF PHOTOGRAPH PHOTOGRAPH MAP 
xx, AREA OF KNOWN PC6 SPILL DIRECTION OF VIEW 

CAMP ALLEN SALVAGE YARD 

h’-66 EXISTING OEEP (65 FEET DEEP) GROUNDWATER MONITORING WELL 
a INSTALLED BY BAKER ENVIRONMENTAL, INC. (1992) NORFOLK NAVAL BASE 
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PHOTO X2 
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PHOTO #4 



PHOTO #S 

PHOTO #6 
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PHOTO #9 

PHOTO #IO 



PHOTO #I 1 : 
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PHOTO #I2 



PHOTO #I3 . 

PHOTO #I4 
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APPENDIX B-2 
FIELD NQTEBQOKS 
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John E. Zimmerman 
Assistant Geologist 

Baker Envlronmental, Inc. 
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APPENDIX B-3 
DECLARATION OF HEALTH AND SAFETY PLAN REVIEW 



12.0 DECLARATION OF HASP REVIEW 

All site personnel indicated below, have reviewed and are familiar with this Health and Safety 

Plan. Site personnel were briefed on the contents of this HASP on mat l&GF6 

a.m.1p.m. 

E/r/t/_ z&e? 
(Company) I 

4-- c;t j? - L?,3 
(Date) 

s sc-.~PYcJ d * 
(Name-Print) 

v (Name-Sign) 

(Name-Print) 

(Name-Sign) 

(Date) 

(Company) 

(Date) 

(Name-Print) 

(Name-Sign) (Date) 

Company) 

48 



APPENDIX B-4 
INSTRUMENT CALIBRATION FORM 



PHOTOIONIZATION DETECTsR (PID) CALIBRATION FORM 

Manufacturer/Model: D/ IO I ( eV probe1 Equipment No.: 2-d 80 6 G 

* 
Name: ,Q~KJ~-I~I~ s.o.#: /s/48 

Project Site: Cab+4 1p &~Q.VI SL/llac;c2 %d Project Manager: 3-h’ ZzaGeser L 
e-,3 mm-- I --a-- 7>lLldAfI 7-.z=r a:,, ‘Pld.., . ..-we... PdH/1/7-G2 

Checkedwith 98,7 DOW ppmof -ca hu+&/~ti~. CalibrationGas 

Benzene Equivalent Concentration of -&d - 

cc: Project Pile (original); Equipment Manager (copy) 



APPENDIX B-5 
BORING LOGS 



TEST II30 ING RECORD 
PROJECT: Camp Allen SaIvage Yard 
5.0. NO.: 19148-50-SRN 
COORDINATES: EAST: 2642738.26 
ELEVATION: SURFACE: 

BORING NO.: SB-01 
NORTH: 224420.34 
TOP OF STEEL CASING: 

. 

RIG: Rock-R; 

SIZE (DIAM.) 

LENGTH 

TYPE 

HAMMERWT. 140# 

30” 1 

er to 1.0’. Continuous split spoon sample from l’- 5’. HNu background is .5 ppm. Borehole grouted to 

FALL 

STICK UP 

REMARKS:. Au! 
surface. 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (BlowslO.5’) 
RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Samp 
Rec. 
Ft. 
& 
% 

Lab. 
Class. 

or 
Pen. 
Rate 

Depth 
(Ft.) 

We 
and 
No. 

SPT 

&c 

Visual Description PID 
wm 
HNu 

Zlevation 

GRAVEL COVER 6”; SAND, fine grainedwith some silt and root 
xnnkyl, glass shards and cobbles throughout; dark brown; very loose: 

1.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.......~ 
SAND, medium grained with wood, glass shards and 
cobbles present; dark brown to dark gray with yellow 
staining/ orange streaking; medium dense; moist 

3.0’ . . . . . . . . . . ..~....................~.~........”........ 
SAND, fine grained with trace of shell material(very fine); 
dark gray; medium dense; wet 

- A .8 

.7 

1.0 

, 

3.0 

V- 

5.0 1 

,- 

I- 

.9 

45% 

1.6 

80% 

9 
22 
7 

10 - 

3 
8 
6 

15 - 
.6 

End of Boring at 5.0’ 
Borehole screened with HNu 
atO-6”BG 

DRILLING CO.: Rock-Rav BAKER REP.: J. E. Zimmerman 
DRILLER: R-J. Schmon BORING NO.: SB-01 SHEET _L OF L 



TEST I30 ING RECORD 
PROJECT: Camp Allen Salvage Yard 
S-0. NO.: 19148:50-SRN 
COORDUNATES: EAST: 2642841.01 
ELEVATION: SURFACE: 

BORING NO.: SB-02 
NORTH: 224377.91 
TOP OF STEEL CASING: 

RIG: Rock-Ray #l 
WATER 
DEPTH 

WI 
CORE 

BARREL S%& 1 CASING / AUGERS DATE 
PROGRESS 

(FT) WEATHER TIME 

SlZE(DIAM.) 1 2.0” 1 I 4 l/4” ID Clear, 30°F 

STICK UP 

REMARKS: Auger to 1.0’. Continuous split spoon sample from l’- 3’. HNu background is .5 ppm. Borehole grouted to 
surface. 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-l 586) (Blowsl0.S’) 
RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

- 

SPT 
or 
RQD 

amp14 

Me 
and 
No. 

Samp 
Rec. 
Ft. 
& 

% 

Lab. 
Class. 

or 
Pen. 
Rate 

Depth 
(Ft.1 

Visual Description PID 

wm 
HNu 

GRAVEL COVER 6”; SAND. fine grained with some silt, root and fill . 
material (glass shards) cue present; dark brown: very loose; moist -I 1 r-v A 

5 

.6 

.7 

1 1.0 

2- 

3 3.0 

4- 

5- 

6- 

7- 

8- 

P - 

1.4 

70% 

I.” 
I............~...................................... 

SAND, fine to medium g-rained with trace shell material; I 
gray; medium dense; wei 

3.0’ 

End of Boring at 3.0’ 
Borehole screened with HNu 
atO-6”BG 

DRILLING CO.: Rock-Rav BAKER REP.: J. E. Zimmerman 
DRILLER: R. J. Schmon BORING NO.: SB-02 SHEET 1 OF 1 



_ -Es HUG RECORD 
PROJECT: Camp Allen Salvage Yard 
50. NO.: 1914%50-SRN 
COORDINATES: EAST: 2642961.1‘7 
ELEVATION: SURFACE: 

BORING NO.: SB-03 
NORTH: 224290.82 
TOP OF STEEL CASING: 

- 
Sli 

G 

PROGRESS 
(FT) WEATHER 

WATER 
DEPTH 

(F-0 TIME 

Clear, 30°F 3.0 

I I I , I 

ICK UP 

iMARKS: Auger to 1.0’. Continuous split spoon sample from l’- 3’. HNu background is .5 ppm. Borehole grouted to 
fface. 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/OS’) 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

;ampl 

Type 
and 
No. 

Lab. 
Class. 

or 
Pen. 
Rate 

Samp 
Rec. 
Ft. 
& 
% 

Depth 
(Ft.) 

SPT 
or 
RQC 

PID 

pm 
HNu 

Visual Description Elevation 

GRAVEL COVER 6”; SAND, fine gcained with some silt and cobbles: 
brown; very loose; wet 1 .O’ . . . . . . . . . . ..D.......................................~ 
SAND, fine to medium g-rained with trace shell material; 
gray; loose; wet 

.6 

.8 

40% 

4 
4 
2 
1 - 

End of Boring at 3.0’ 
Borehole screened with HNu 
atO-6”BG 

* Wet condition from O-l foot due to recent rainfall. 

DRILLING CO.: Rock-Rav BAKER REP.: J. E. Zimmerman 
DRILLER: R. J. Schmon BORING NO.: SB-03 SHEET t OF 1. 



TEST I30 ING RECORD 
PROJECT: Camp Allen Salvage Yard 
S.O. NO.: 1914%50-SRN 
COORDINATES: EAST: 2643149.80 
ELEVATION: SURFACE: 

BORING NO.: SB-04 
NORTH: 224276.49 
TOP OF STEEL CAStNG: 

RIG: Rock-Ray #l 

WATER 
DEPTH 

(F-0 ssP%ii / CASING j AUGERS 1 BcA”R”Rk WEATHER TIME 

;IZE (DIAM.) 2.0” 4 114” ID Clear, 40°F 

-ENGTH I 2.0’ I I 5.0’ I 

WPE 

-1AMMER WT. 

=ALL 

ss HSA 

140# 

30” 

iTICK UP , I 
lole grouted to REMARKS: Auger to 1.0’. Continuous split spoon sample from l’- 3’. HNu background is .5 ppm. Bore 

urface. 

SAMPLE TYPE 
S = Split Spoon A = Auger 

= ShelbyTube W = Wash 
= Air Rotary C = Core 
= Denison P = Piston 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/OS’) 
RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

N = No Sample 

Depth 
(Ft.1 

;ampl 

Type 
and 
No. 

Lab. 
Class. 

or 
Pen. 
Rate 

Samp 
Rec. 
Ft. 
& 

% 

1.4 

70% 

SPT 
or 
RQC 

PID 

pm 
HNu 

Visual Description 

GRAVEL COVER 6”* SAND, fine g-rained with some silt end fill 
material(glass shards, burned soil); cobbles are present; dark brown; very 
1oosY wet . . . . . . . 1 0’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..n 
SAND, fine to medium g-rained; gray to brown; loose; wet 

1 1.0 

2- 

3 3.0 

4- 

5- 

6- 

7- 

B- 

9- 

End of Boring at 3.0’ 
Borehole screened with HNu 
atO-6”BG 

* Wet condition from O-l foot due to recent rainfall. 

DRILLING CO.: Rock&v BAKER REP.: J. E. Zimmerman 
DRILLER: R. J. Schmon BORING NO.: SB-04 SHEET 1 OF 1 



TEST BO ING RECORD 
PROJECT: Camp Allen Salvage Yard 
50. NO.: 19148-50-SRN 
COORDINATES: EAST: 2643181.90 
ELEVATION: SURFACE: 

BORING NO.: SB-05 
NORTH: 224085.80 
TOP OF STEEL CASING: 

ilG: Rock-Ray #I 

WEATHER 

WATER 
DEPTH 

F-0 
PROGRESS 

(F-0 DATE TIME 

XZE (DIAM.) 2.0” “” 4 l/4” ID Clear, 50°F 3.0 

YPE I ss I HSA -1 

(AMMERWT. 1 140# 

I I I I 

#TICK UP 

[EMARKS: Auger to 1.0’. Continuous split spoon sample from l’- 3’. I 
utface. 

du background is .5 ppm. Borehole grouted to 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (BlowslO.5’) 
RQD = Rock Quality Designation (%) 

_ . 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

- 

SPT 
or 
RQD 

5amF 
Rec. 
Ft. 
& 

% 

Lab. 
Class. 

or 
Pen. 
Rate 

ampl 

Me 
and 
No. 

Depth 
(Ft.1 

PID 

pm 
HNu 

Visual Description 

ASPHALT COVER 6”; SAND, fine to medium grain& brqwn; very 

Elevation 

loose; damp 1.0 ,.............,.............................~......., 
SAND, medium g-rained; gray to brown; medium dense; 
wet 

1 1.0 

2- 

3 ,3.0 

L 

5- 

6- 

7- 

8- 

3- 

o- 

1.5 

75% 

4 
5 
7 
6 - 

- 

S 

End of Boring at 3.0’ 
Borehole screened with HNu 
atO-6”BG 

DRILLING CO.: Rock-Ray BAKER REP.: J. E. Zimmerman 
DRILLER: R. J. Schmon BORING NO.: SB-05 SHEET 1 OF L - 



TEST I30 ING RECORD 
PROJECT: Camp Allen Salvage Yard 
5.0. NO.: 19148-50-SRN 
COORDINATES: EAST; 2643371.22 
ELEVATION: SURFACE: 

BORING NO.: SB-06 
NORTH: 224322.17 
TOP OF STEEL CASING: 

RIG: Rock-Ray #I 

REMARKS: Auger to 1.0’. Continuous split spoon sample from l’- 5’. HNu background is .5 ppm. Borehole grouted to 
surface. 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby,Tube W = Wash 
R = Air Rotary 

’ D 
C = Core 

= Denison P = Piston 
N = No Sample 

Depth 
(Ft.1 

1 1.0 

2- 

3 3.0 

4- 

5 5.0 

6- 

7- 

8- 

9- 

amp1 

rype 
and 
No. 

NR 

Samp. 

Rec* SPT 
Ft* or & 
% RQC 

1.0 4 
5 

50% 3 

.9 2 
1 
1 

45% 2 

Lab. 
Class. 

or 
Pen. 
Rate 

PID 

wm 
HNu 

1 .o 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/O.S’) 
RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

ASPHALT COVER 6” with cement subbasetauger refusal - no 
recoyery. Sample location adjusted. Sample only with big co 6 bles was 
possible 1.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*........ 
SAND, fine to medium grained with little shell materiai; 
green; medium dense; moist 

3.0’ 
I...................‘..............................., 

SAND, fine to medium grained with some silt and plant 
material; grayish green; very loose; wet 

5.0 

End of Boring at 5.0 

DRILLING CO.: Rock-Rav BAKER REP.: J. E. Zimmerman 

Elevation 

DRILLER: R. J. Schmon BORING NO.: SB-06 SHEET 1 OF 1 



ING RECORD 
PROJECT: Camp Allen Salvage Yard 
S.O. NO.: 1914%50-SRN 
COORDINATES: EAST: 2643260.35 
ELEVATION: SURFACE: 

BORING NO.: SB-07 
NORTH: 224586.05 
TOP OF STEEL CASING: 

.lAMMERWT. 1 140# 1 I 

iTICK UP I 

TIME 

REMARKS: Auger to 1.0’. Continuous split spoon sample from,l’ - 3’. i-lNu backgrdund is .5 ppm. Borehole grouted to 
utface. 

SAMPLE TYPE 
s = Split Spoon A = Auger 

I ‘R 

= ShelbyTube W = Wash 
= Air Rotary C = Core 

D = Denison P = Piston 
N = No Sample 

Depth 
(Ft.) 

1 1.0 

2- 

3 3.0 

4- 

5- 

6- 

7- 

8- 

1- 

o- 

amp 
We 
and 
No. 

A 

5 

SamF 
Rec. 
Ft. 
& 

% 

SPT 
or 
RQC 
- 

12 
11 
10 
8 - 

Lab. 
Class. 

or 
Pen. 
Rate 

PI0 

wm 
HNu 

.6 

.6 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (8lows/OS’) 
RQD = RockQuality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

GRAVEL COVER 6”; SAND, fine to medium grainedwith some silt, 
occasional cobbles and glass shards; dark brown to brown; very loose; 
damp 1.0’ I....,.......................................,......~ 
SAND, fine to medium g-rained with shell material; brown . 
to green; medium dense; moist 

End of Boring at 3.0’ 
Borehole screened with HNu 
atO-6”BG 

ilevation 

DRILLING CO.: Rock-Ray BAKER REP.: J. E. Zimmerman 
DRILLER: R. J. Schmon BORING NO.: SB-07 SHEET L. OF L 



TEST E50 ING RECORD 
PROJECT: Camp Allen Salvage Yard 
5.0. NO.: 19148-50-SRN 
COORDINATES: EAST: 2643123.77 
ELEVATION: SURFACE: 

BORING NO.: SB-08 
NORTH: 224545.15 
TOP OF STEEL CASING: 

RIG: Rock-Ray #I 
WATER 

SPLIT CORE PROGRESS DEPTH 
SPOON CASING AUGERS BARREL DATE (F-0 WEATHER (FT) TIME 

ilZE (DIAM.) 2.0” 4 114” ID l-23-93 3.0 Clear, 50°F 

,ENGTH 2.0’ 5.0 

IYPE ss HSA 

-lAMMER WT. 140f 

‘ALL 30” 

;TlCK UP 

IEMARKS: Auger to 1.0’. Continuous split spoon sample from 1’ - 3’. HNu background is .5 ppm. Borehole grouted to . 
w-face. 

T = ShelbyTube RQD = Rock Quality Designation (%) 
C = Core Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
P = Piston Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

1.5 12 
SAND, fine to mediuni grained with shell material and 

2- 7 decomposed wood; color variable from brown to green to 
5 7 .7 black; medium dense; moist 

3 3.0 75% 7 3.0’ 

End of Boring at 3.0’ 
4- Borehole screened with HNu 

atO-6”BG 
5- 

6- 

7- 

8 

I’ 

I-L 
0 

DRILLING CO.: Rock-Rav BAKER REP.: J. E. Zimmerman 
DRILLER: R. J. Schmon BORING NO.: SB-08 SHEET 1 OF L - 



TEST BORING RECBRO 
PROJECT: Camr, Allen Salvage Yard 
50. NO.: 19148-50-SRN 
COORDINATES: EAST: 2642952.34 
ELEVATION: SURFACE: 

BORING NO.: SB-09 
NORTH: 224647.14 
TOP OF STEEL CASING: 

IIG: Rock-Ray #I 

;I DATE PR::$ESS WEATHER 

;IZE (DIAM.) 2.0” 

.ENGTH 2.0’ 

YPE ss 

4 l/4” ID 

5.0’ 

HSA 

Clear, 40°F 

iAMMER WT. 

:ALL 

iTICK UP 

TIME 

LEMARKS: Auger to 1.0’. Continuous split spoon sample from l’- 3’. HNu background is .5 ppm. Borehole grouted to 
w-face. 

SAMPLETYPE 
S = Solit Sooon ’ A = Auaer 
T = ShelbiTube W = Wa;h 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 
(Ft.1 

1 1.0 

2- 

3 3.0 

4- 

5- 

6- 

7- 

8- 

9- 

o- 

Lampi 

Type 
and 
No. 

1.0 

1.2 

,~.i........................................~......-- 
FILL MATERIAL(brick, glass shards) with sand, fine 
grained, cobbles; color variable from red to gray to brown; 
dense; damp 

15 
27 

5 16 
11 - 

End of Boring at 3.0’ 
Borehole screened with HNu 
at 0 - 6” BG 

jamr 
Rec. 
Ft. 
& 

% 

SPT 
Or 

RQC 

Lab. 
Class. 

or 
Pen. 
Rate 

PID 

wm 
HNu 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/O.5’) 
RQD = Rock Quality Designation &) 

. . 

Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

GRAVEL COVER 6”; till materialcburned soil, glass shards) with sand, 
Ene grained, cobbles*and root material throughout shell material 
wcxc;onal; color variable from yellowxh brown to hark brown: very loose; 

- 

DRILLING CO.: Rock-Rav 
DRILLER: R. J. Schmon 

BAKER REP.: J. E. Zimmerman 
BORING NO.: SB-09 SHEET 1 OF L 

Zlevation 



TEST BORING RECORD 
PROJECT: Camp Allen Salvage Yard 
S.O. NO.: 19148-50-SRN 
COORDINATES: EAST: 2643024.10 
ELEVATION: SURFACE: 

BORING NO.: SB-10 
NORTH: 224795.13 
TOP OF STEEL CASING: 

RIG: Rock-Ray #l 
I I I I I I WATER 

DEPTH 
(F-0 $I%\ 1 CASING 1 AUGERS 1 B’AoR!:L 1 DATE 1 PR::$ESS WEATHER TIME 

=I= 
Clkar, 40°F ;IzE (DRAM.) 2.0” 4 l/4” ID l-24-93 3.0 

.ENGTH 2.0’ 5.0 

-‘tPE ss HSA 

iAMMERWT. ] 140# ] 

:ALL 

iTICK UP 

REMARKS: Auger to 1.0’. Continuous split spoon sample from l’- 3’. HNu background is .5 ppm. Bor 
urface. 

lole grouted to 

SAMPLE TYPE 
’ s = Split Spoon A = Auger 

T = ShelbyTube W =Wash 

I R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blowsl0.S’) 
RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description SPT 
or 
RQC 

iampl 

Type 
and 
No. 

Lab. 
Class. 

0t 

Pen. 
Rate 

Samp 
Rec. 
Ft. 
& 

% 

Depth 
(Ft.) 

PI0 

wm 
HNu 

Elevation 

GRAVEL COVER 6”; Fill materialcburned soil, glass shards) with sand, 
fine 

$ 
ained, shell material throughout, cobbles occasional; dark brown: 

~:IY oose; damp 1.0’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~ 
SAND, fine to medium grained with cobbles; color 
variable from very light brown to light gray to brown; 
medium dense; damp 

3.0’ 

A 

S 

.7 

.7 

1 1.0 

2- 

3 3.0 

4- 

5- 

6- 

7- 

8- 

9- 

- 

11 
12 
16 

9 - 

End of Boring at 3.0’ 
Borehole screened with HNu 
atO-6”BG 

DRILLING CO.: Rock-Ray BAKER REP.: J. E. Zimmerman 
DRILLER: R. J. Schmon BORING NO.: SB-10 SHEET 1 OF 1 



=rESP BO ING RECORD 
PROJECT: Camp Allen Salvage Yard 
50. NO.: 1914%50-SRN 
COORDINATES: EAST: 2643148.76 
ELEVATION: SURFACE: 

BORING NO.: SB-11 
NORTH: 224689.35 
TOP OF STEEL CASING: 

IG: Rock-Ray #l 

WATER 
SPLIT CORE PROGRESS DEPTH 

SPOON CASING AUGERS BARREL DATE 0% WEATHER (F-0 TIME 

7E (DIAM.) 2.0” 4 l/4” ID l-24-93 3.0 Clear, 40°F 

:NGTH 2.0’ 5.0’ 

fPE ss HSA 

4MMER WT. 140# 

{LL 30” . 

‘ICK UP 

iMARKS: Auger to 1.0’. Continuous split spoon sample from l’- 3’. HNu background is .5 ppm. Borehole grouted to 
t-face. 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (8lows/O.S) j 
RQD = RockQuality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

= Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
.5 9 

FILL MATERIAL(charcoa1 fragments, decomposed wood 
7 and glass shards) throughout; some sand and silt; black, 

S 14 .8 medium dense; damp 
3.0 25% 10 3.0’ 

End of Boring at 3.0’ 
Borehole screened with HNu 
atO-6”BG 

l--lull. .j - 

DRILLING CO.: Rock-Ray BAKER REP.: J. E. Zimmerman 
DRILLER: R. J. Schmon BORING NO.: SB-11 SHEET 1 OF L 



TEST Em3 NG RECORD 
PROJECT: Camp Allen Salvage Yard 
S.O. NO.: 19148~50-SRN 
COORDINATES: EAST: 2643346.08 
ELEVATION: SURFACE: 

BORING NO.: SB-12 
NORTH: 224700.37 
TOP OF STEEL CASING: 

RIG: Rock-Ray #I 

FALL 

STICK UP 

30” 

WEATHER 

WATER 
DEPTH 

(F-0 

Clear, 40°F 1 4.5 

TIME 

REMARKS: Auger to 1.0’. Continuous split spoon sample from 1’ - 5’. HNu background is .5 ppm. Borehole grouted to 
surface. 

Depth 
(Ft.) 

1 1.0 

2- 

3 3.0 

4- 

5 5.0 

6- 

7- 

fi- 

9- 

amp1 

Ffw 
and 
No. 

Samp 
Rec. 
Ft. 
& 

% 

SPT 
or 
RQD 

Lab. 
Class. 

or 
Pen. 
Rate 

PID 

wm 
HNu 

Visual Description ilevation 

A 

S 

.6 

GRAVEL COVER 6”. SAND, fine to medium grained with little silt; 
yellowish brown to da& brown; very loose; damp 

..- 

1.8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~ 
SAND, fine to medium g-rained with fill materiahbrick 
and charcoal fragments); color variable from yellowish 
brown to red to black to brown; medium dense; damp 

12 
11 
15 .7 
14 - 

5 
4 

S 4 .7 v 
2 5.0 - 3 

End of Boring at 5.0’ 
Borehole screened with HNu 
atO-6”BG 

90% 

1.5 

75% 

3.0’ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~ 

SAND, fine to medium grained with trace shell material; 
brown to gray; loose; moist to wet 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 
- 

- 

DRILLING CO.: Rock-Ray 
DRILLER: R. J. Schmon 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/OS’) 
RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

BAKER REP.: J. E. Zimmerman 
BORING NO.: SB-12 

A 

SHEET 1 OF 1 - 



TEST BQ ING RECORD 
PROJECT: Camp Allen Salvage Yard 
S.O.NO.: 19148-50-SRN 
COORDINATES: EAST: 2643389.65 
ELEVATION: SURFACE: 

BORING NO.: SB-13 
NORTH: 224559.56 
TOP OF STEEL CASING: 

RIG: Rock-Ray #7 

PROGRESS 
DATE (F-0 WEATHER 

l-24-93 3.0 Clear, 50°F 

--li::- 

WATER 
DEPTH 

(F-r) SsPtkGi / CASING j AUGERS / B%%L TIME 

x-j--- SIZE (DIAM.) [ 2.0” 1 1 4 l/4” ID 1 

I 2.0’ I I 5.0’ I =I= I ss I 
HAMMERWT. 1 140# 1 

STICK UP I 
REMARKS: Auger to 1 .O’ . Continuous split spoon sample fr 
surface. 

3rn l’- 3’. GNU background is .5 ppm. Bort lole grouted to 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
0 = Denison P = Piston 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/OS’) 
RQD = Rock Quality Designation (%) 
lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

N = No Sample 

iampl 

We 
and 
No. 

Samp 
Rec. 
Ft. 
& 

% 

Lab. 
Class. 

or 
Pen. 
Rate 

Depth 
(Ft.1 

SPT 
or 
RQC 

PID 

wm 
HNu 

Visual Description Zlevation 

GRAVEL COVER 0”. SAND, fine to medium grained with cobbles; 
yellowish brown; very loose; damp 

.6 1 1.0 

2- 

3 3.0 

4- 

5- 

6- 

7- 

8- 

1-- 

.,..........................,...............~..,....~ 

SAND, fine to medium grained; yellowish brown to gray; 
loose; moist to wet(bottom) 1.5 

75% 

End of Boring at 3.0’ 
Borehole screened with HNu 
atO-6”BG 

El- 10 

DRILLING CO.: Rock-Ray BAKER REP.: J. E. Zimmerman 
DRlllER: R. J. Schmon BORING NO.: SB-13 SHEET _1_ OF I, 



TEST BORING RECORD 
PROJECT: Camp AIIen Salvage Yard 
5.0. NO.: 19148-50-SRN 
COORDINATES: EAST: 2643482.47 
ELEVATION: SURFACE: 

BORING NO.: SB-14 
NORTH: 224454.18 
TOP OF STEEL CASING: 

RIG: Rock-Ray #I 

DATE 
PROGRESS 

(F-0 

WATER 
DEPTH 

WEATHER (F-0 TIME 
I I I I 

l-24-93 3.0 Clear, 50°F 3.0 

REMARKS: Advanced hinaed shovel device 1 .O’ - 3.0’. HNu backaround is .5 oom. Borehole at-outed to surface. 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 

I D = Denison P = Piston 
N = No Sample 

Depth 
(Ft.1 

1 1.0 

2- 

3 3.0 

4- 

5- 

6- 

7- 

8- 

9- 

3- 

lamp 

Type 
and 
No. 

Samp 
Rec. 
Ft. 
& 

% 

SPT 
or 
RQC 

- 

-- 

- 

Cab. 
Class. 

Or 

Pen. 
Rate 

PID 
pm 
HNu 

BG 

BG 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/O.S) 
RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

ASPHALT COVER 6” with cement subbasecauger refusal). Location 
adjusted; cobbles with sand, fine to medium g-rained; dark brown; very 
loose; damp 1.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- 

SAND, fine to medium grained; brown with dark brown . 
banding; very loose; moist to wet(bottom) 

DRILLING CO.: Rock-Ray BAKER REP.: J. E. Zimmerman 
DRILLER: R. J. Schmon BORING NO.: SB-14 SHEET 1 OF L - 



I 

l-EST BO ING RECORD 
PROJECT: Camp Allen SaSvaFe Yard 
S.O. NO.: 19148-50-SRN 
COORDINATES: EAST: 2643530.31 
ELEVATION: SURFACE: 

BORING NO.: SB-15 
NORTH: 224634.04 
TOP OF STEEL CASING: 

4 

RIG: Rock-Ray #I 
WATER 

SPLIT CORE PROGRESS DEPTH 
SPOON CASING AUGERS BARREL DATE (FT) WEATHER (F-0 TIME 

SIZE (DIAM.) 2.0” 4 l/4” ID 1-24-93 5.0 Clear, 50°F 

LENGTH 2.0’ 5.0’ 

surface. 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

RQD = Rock Quality Designation (%) 
= USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 

Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

5 6 _- 

3 3.0 40% 10 3.0’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- 

1.2 3 SAND, fine to medium grained with silty sand, 
4- 2 decomposed plant materialtat bottom); green to black; 

5 1 .7 very loose; damp to moist 
5 5.0 60% 1 5.0 

End of Boring at 5.0’ 
6- Borehole screened with HNu 

atO-6”BG 
7- 

B- 

9- 

o- 

DRILLING CO.: Rock-Ray BAKER REP.: J. E. Zimmerman 
DRILLER: R. J. Schmon BORING NO.: SB-15 SHEET 1 OF L - 



TEST BO ING RECORD 
PROJECT: Camp Allen Salvage Yard 
S.O. NO.: 19148-50-SRN 
COORDINATES: EAST: 2643157.66 
ELEVATION: SURFACE: 

BORING NO.: SB-16 
NORTH: 224896.62 
TOP OF STEEL CASING: 

UG: Rock-Ray #I 
WATER 

SPLIT CORE PROGRESS ’ DEPTH 
SPOON CASING AUGERS BARREL DATE (F-0 WEATHER (F-0 TIME 

;IZE (DIAM.) 2.0” 4 l/4” ID l-24-93 3.0 Clear, 50°F 

.ENGTH 2.0’ 5.0’ 

YPE ss HSA 

JAMMER WT. 140# 

:ALL 30” 

iTICK UP 

LEMARKS: Auger to 1.0’. Continuous split spoon sample from l’- 3’. HNu background is .5 ppm. Borehole grouted to , 
w-face. 

SPT = Standard P 

or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content(ASTM D-2216) Dry Weight Basis 

Visual Description 

lack to gray to green with orange 

Borehole screened with HNu 

DRILLING Rock-Ray BAKER REP.: J. E. Zimmerman 
DRILLER: R. J. Schmon BORING NO.: SB-16 SHEET 1 OF 1 



TEST BORING RECORD 
PROJECT: Camp Allen Salvage Yard 
5.0. NO.: 19148-50-SRN 
COORDINATES: EAST: 2643534.74 
ELEVATION: SURFACE: 

BORING NO.: SB-17 
NORTH: 224764.77 
TOP OF STEEL CASING: 

IIG: Rock-Ray #I 
WATER 

SPLIT CORE PROGRESS DEPTH 
SPOON CASING AUGERS BARREL DATE (FT) WEATHER F-0 TIME 

;IZE (DIAM.) 2.0” 4 l/4” ID l-24-93 3.0 Clear, 50°F 

.ENGTH 2.0’ 5.0’ 

YPE ss HSA 

IAMMER WT. 140# 

:ALL 30” 

iTICK UP 

REMARKS: Auger to 1.0’. Continuous split spoon sample from l’- 3’. HNu background is .5 ppm. Borehole grouted to 
w-face. 

SAMPLE TYPE DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/OS’) 
RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

.‘...........0.............................,........ 
FILL MATERIAL(burned soil, brick, glass shards) with silt 

6- 

7- 

8- 

I- 

o- 

DRILLING CO.: Rock-Rav BAKER REP.: J. E. Zimmerman 
DRILLER: R. J. Schmon BORING NO.: SB-1’7 SHEET 1. OF L 



TEST BORING REC0RD 
PROJECT: Camr, Allen Salvage Yard 
50. NO.: 1914%50-SRN 
COORDINATES: EAST: 2643699.14 
ELEVATION: SURFACE: 

BORING NO.: SB-18 
NORTH: 224806.99 
TOP OF STEEL CASING: 

ilG: Rock-Ray #I 

WEATHER 

WATER 
DEPTH 

(FT) DATE 
PROGRESS 

(F-0 
SPLIT CORE 

SPOON CASING AUGERS BARREL 
I 

IIZE (DIAM.) 2.0” 4 114” ID 

TIME 

l-24-93 ] 3.0 Clear, 50°F ] 3.0 

I I 2.0’ I I 5.0' 

‘YPE ss HSA 

1AMMER WT. 140# 

ALL 

‘TICK UP I 

:EMARKS: Auger to 1.0’. Continuous split spoon sample from I’- 3’. HNu background is .5 ppm. Borehole grouted to 
utface. 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = ShelbyTube W = Wash 

1 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 
(Ft.) 

iampl 

Type 
and 
No. 

Samp 
Rec. 
Ft. 
& 

% 

SPT 
or 
RQD 
- 

Lab. 
Class. 

or 
Pen. 
Rate 

DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (BlowslO.5’) 
RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

- 

5 
4 
4 
S - 

PID 

wm 
HNu 

Visual Description 

GRAVEL COVER 6”. SAND, fine 
yellowish brown to gray; very loose; 2 

ained with occasional cobbles; 
amp 

1.0 I.*..........~......................................= 
SAND, fine pained with shell material; yellowish brown 
to green; loose; wet 

Ilevation 

1.6 

1 1.0 

2- 

3 3.0 

4- 

5- 

6- 

7- 

B- 

1: - 

O- 

1.5 

75% 

End of Boring at 3.0’ 
Borehole screened with HNu 
atO-6”BG 

DRILLING CO.: Rock-Rav BAKER REP.: J. E. Zimmerman ’ 
DRILLER: R. J. Schmon BORING NO.: SB-18 SHEET 1 OF 1. - 



TEST BOR NG RECORD 
PROJECT: Camp Allen Salvage Yard 
5.0. NO.: 19148~50-SRN 
COORDINATES: EAST: 2643578.49 
ELEVATION: SURFACE: 

BORING NO.: SB-19 
NORTH: 225155.53 
TOP OF STEEL CASING: 

RIG: Rock-Ray #l 
WATER 

SPLIT CORE PROGRESS DEPTH 
SPOON CASING AUGERS BARREL DATE (F-0 WEATHER W-1 TIME 

SIZE (DIAM.) 2.0” 4 l/4” ID l-24-93 3.0 Clear, 50°F 

,ENGTH 2.0’ 5.0’ 

Mace. 

SAMPLE NPE DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-1586) (Blows/0.5’) 
RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 

fragments; yellowish brown to 

SAND, fine to medium grained; yellowish brown with 
black staining; loose; moist 

DRILLING CO.: Rock-Rav BAKER REP.: J. E. Zimmerman 
DRILLER: R. J. Schmon BORING NO.: SB-19 SHEET 1 OF 1. 



TEST BORING RECORD 
PROJECT: Camp Allen Salvage Yard 

m S.O. NO.: 19148-50-SRN BORING NO.: SB-20 _ . . . . . _. _ 
COORDINATES: EAST: 2643719.06 NORTH: 225353.28 
ELEVATION: SURFACE: TOP OF STEEL CASING: 

RIG: Rock-Ray #I 

WATER 
SPLIT CORE PROGRESS DEPTH 

SPOON CASING AUGERS BARREL DATE (FT) WEATHER v-0 TIME 

xz~ (DIAM.) 2.0” 4 l/4” ID l-24-93 3.0 Clear, 50°F 

.ENGTH 2.0’ 5.0’ 

‘YPE SS HSA 

iAMMER WT. 140# 

:ALL 30” 

ITICK UP 

REMARKS: Auger to 1.0’. Continuous split spoon sample from l’- 3’. HNu background is .S ppm. Borehole grouted to 
w-face. 

SAMPLE TYPE DEFINITIONS 
SPT = Standard Penetration Test (ASTM D-l 586) (Blowsl0.S’) 
RQD = Rock Quality Designation (%) 
Lab Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab Moist. = Moisture Content (ASTM D-2216) Dry Weig ht Basis 

Visual Description 

DRILLING CO.: Rock-Ray 
DRILLER: R. J. Schmon 

BAKER REP.: J. E. Zimmerman 
BORING NO.: SB-20 SHEET _1_ OF L 



APPENDIX B-6 
SURVEY NOTES 



03&!3/1993 13: 44 MILLER - STEPHENSON 804 490 0634 P-01 

MILLER-STEPJiENSON Qt ASSOCIATES, P.C. 
lkglnoefin~, Suwayying, Pltig 6t Enviraunenul Sdsncu’ 

Robed s. MUM, III, P.R. 
Wmllcr R. Steyhen~on. Jr., L.S. 
CiwJc k Lym. P.G. 
Mlry Ann Mijrrcr, PA?. 
Wayne D. McCoy FAX TRANSMISSION COVER SHEET 
John W, N&o, II, P.E. 

DATE .‘? -&k?-- ? 3 

TIME (VA. BEACH) / .‘m e.M. 

PLEASE DELIVER THE FOLLOWING 
TRANSMISSION AS SQON AS POSSIBLE 

TO: . A 

THIS FAX TRANSMISSION ORlGlNAfvES FROM FAX TELEPHONE NUMBER: 
(804) 490-0634 

FAX DESTINATION TELEPHONE NUMBER: (g,d 0369.-aa@ 

NO. OF PAGES TRANSMI’?TED (Not inclrldlng cover sheet): 10 

(@ivldual(s) lnltlatlng transmlsslon) 

- HARD COPY OF THIS INFORMATION TO FOLLOW VIA UNITED STATES MAIL 

- HARD COPY OF THIS INFORMATION TO FOLLOW VIA 

HARD COPY ,OF ‘THIS INFORMATICIN WILL NOT FOLLOW 

IF NOT RECEIVED PROPERLY, PLEASE NOTIFY US PROMPTLY AT THE 
FOLLOWING NUMBER: 

. (804) 490-g264 

SO33 Rowa Drive Virginia Bomb, VA 23462 (8(u) 490-9264 lk: (804) 490-0634 

MRR 23 ‘93 13:45 804 490 0634 PRGE. 001 
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APPENDIX C 
DATA VALIDATION REPORTS 

L- 
--v--w-- 
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e GLOSSARY OF DATA QUALIFIER CODES 

CODES RELATING TO IDENTIFICATION 
(confidence concerning presence or absence of compounds) 

u = No detected. The associated number indicates approximate sample concentration. 
necessary to be detected. 

(NO CODE) = Confirmed identification. 

R = Unreliable result. Analyte may or may not be present in the sample. Supporting 
data necessary to.confirm result. 

CODES RELATED TO OUANTITATION 
(can be used for positive results and sample’quantitation limits): 

J = Analyte present. Reported value may not’be accurate or precise. 

UJ = Not detected, quantitation limit may be inaccurate or imprecise. 



TECHNOLOGIES 

A Subsidiary 01 
The Dow Chemical Company 

PGH-93-GK-299 

DATE 

TO 

FROM 

SUBJECT 

March 8, 1993 

Ms. Jeri Trageser 
Project Manager 
Baker Environmental, Inc. 
Airport Office Park - Building 3 
420 Rouser Road 
Coraopolis, Pennsylvania 15 108 

Gina Kelly 
AWD Technologies, Inc. 

Data’Validation of: .’ 
Volatile Organic Chemicals 
Semivolatile Organic Chemicals 
Pesticides/PCBs 

Re: Camp Allen Salvage Yard 
Navy CLEAN Program 

National Environmental Testing, Inc. 
Report Number 93.00175 
SDG Number 01 

Sam&zx SYD-SBIOSS 
SYD-SB-01s 
SYD-SB-03s 
SYD-SB-04s 
SYD-SB-08s 
SYD-SB-18s 
SYD-SB-19s 
SYD-SB-21s 
SYD-SB-22s 
SYD-SB-OSW 

Field Blanks: SYD-FB-01 

Rinsate Blanks: SYD-RB-01 SYD-RB-02 

Trin Blanks: SY D-TB-0 1 

SYD-SB-10s 
SYD-SB-11s 
SYD-SB- 12s 
SYD-SB-14s 
SYD-SB-17s 
SYD-SB-12W 
SYD-SB-14W 
SYD-SB-OlW 
SYD-SB-18W 
SYD-SB-21W 

SYD-FB-02. 

SYD-TB-02 SYD-TB-03 



PGH-93-GK-299 
Ms. Jeri Trageser 
Baker Environmental, Inc. 
March 8, 1993 - Page 2 

Overview 

This set of samples for the Camp Allen Salvage Yard contained twenty (20) soil samples. The 
field QC that was applied to this set of samples was included in Report No. 93.00175 SDG 02 
and consisted of two (2) aqueous field blanks, two (2) aqueous rinsate blanks, and three (3) 
aqueous trip blanks. The samples were analyzed for volatile organic chemicals (VOAs), 
semivolatile organic chemicals (BNAs), and pesticides/PCBs by methods of the U.S. EPA’s 
Contract Laboratory Program (CLP). 

Summary 

All compounds were successfully analyzed in all samples. The quality of organic analytical data 
was evaluated by the following parameters: holding times, GC/MS tuning, internal standard 
areas, initial calibrations, continuing calibrations, surrogate spike recovery, method blanks, field 
quality control (QC), matrix spike/matrix spike duplicates, compound identification, and 
quantitation. Validated sample analysis results are listed on the attached data summary form. 
Areas of concern with respect to data quality and usability are discussed below. 

0 Minor Issues 

Acetone, methylene chloride, chloroform, bromodichloromethane, 1,1,2,2-tetrachloroethane, 
4-methyl-2-pentanone, and dibromochloromethane, were reported in volatile organic laboratory 
and/or field blanks. Therefore, positive results .for acetone and methylene chloride which are 
less than ten (10) times the blank concentrations are qualified “J”, estimated. No results for the 

. other above mentioned analytes are qualified because there were no positive results for these 
analytes in any samples. Note ,that when acetone or methylene chloride results are less than the 
contract required quantitation limits (CRQLs) and are qualified due to blank contamination, the 
result is elevated to the CRQL and qualified “UJ” , on the data summary. 

The semivolatile organic percent relative standard deviation (%RSD) for 2,4-dinitrophenol 
exceeded the 30 percent quality control limit in the initial calibration. No results are qualified 
on the basis of the %RSD result because there were no positive results for 2,4-dinitrophenol in 
any samples. 

The semivolatile organic percent difference (%D) for 3-nitroaniline, 4-nitroaniline and 
3,3’-dichlorobenzidine exceeded the 25 percent quality control limit in a continuing calibration. 
No results are qualified on the basis of the %D results because there .were no positive results 
for 3-nitroaniline, 4-nitroaniline and 3,3’-dichlorobenzidine in any samples. 

0 Pesticide/PCB surrogate spike recoveries for tetrachloro-m-xylene and decachlorobiphenyl were _ 
outside oualitv control limits on the nrimarv and/or confirmation columns in all samnles extent 



PGH-93-GK-299 
Ms. Jeri Trageser 
Baker Environmental, Inc. 
March 8, 1993 - Page 3 

SYD-SD-OlW, SYD-SB-03S, and SYD-SB-04s. In addition, the laboratory narrative states that 
“all PEM (Performance Evaluation Mixtures) RPD and percent breakdown did not meet SOW 
requirements for both analytical columns.” A large number of continuing calibration verification 
also exceeded quality control criteria. Because. of the uncertainty introduced by these factors, 
positive pesticide/PCB results are qualified “J”, estimated, and quantitation limits are qualified 
“UJ”, estimated, in all samples. 

Notes 

The volatile organics analysis data sheet for sample STD-SB-OSW was changed to SYD-SB-OSW, 
per the chain of custody. 

The percent recovery (%REC) for toluene and n-nitroso-di-n-proplyamine were outside quality 
control limits in the volatile organic matrix spike/matrix spike duplicate analyses. After close 
inspection of all data from the associated batch of samples, no analytical problems were found 
therefore no data were qualified. 

The relative percent difference (%RPD) for acenaphthene and pyrene were outside quality 
control limits in the semivolatile organic matrix spike/matrix spike duplicate analyses. After 
close inspection of all data from the associated batch of samples no analytical problems were 
found therefore, no data were qualified. 

In the semivolatile analyses, 4-methyl-3-penten-2-one was reported as a Tentatively Identified 
Compound (TIC) in some samples. Results for this compound have been lined out and initialed 
by the data validator indicating that it is considered to be a blank contaminant. 

Pesticide/PCB matrix spike/matrix spike duplicate surrogate recoveries for tetrachoro-m-xylene 
and decachlorobiphenyl failed to meet quality control criteria. Although no data were qualified 
on the basis of these recoveries, close inspection of the data indicates there were matrix 
interferences. 

Pesticide/PCB positive results for arochlor-1254, dieldrin, endosulfan sulfate, arochlor-1260, 
beta-BHC, 4,4’-DDT, endrin ketone, 4,4’-DDD, alpha chlordane, gamma chlordane, and endrin 
aldehyde in some samples were flagged “P” by the laboratory indicating that the percent 
differences (%Ds) in reported concentrations between the primary and confirmation columns 
were greater than 25 percent. No data are qualified on the basis of these %Ds. Validation 
, guidelines do not require qualification because of differences between chromatographic columns. 

The pesticide matrix spike/matrix spike duplicate percent recoveries (%REC) and percent 
relative difference (%RPD) for gamma-BHC (lindane), heptachlor, aldrin, dieldrin, endrin, and 
4,4’-DDT were outside quality control limits. No data are qualified on the basis of the 



Q PGH-93-GK-299 
Ms. Jeri Trageser 
Baker Environmental, Inc. 
March 8, 1993 - Page 4 

MS/MSD results because current U.S. EPA guidelines state that data are not to be qualified on 
the basis of matrix spikes alone. 

Pesticide GPC calibrationpercent recoveries (%REC) were slightly above the (80-110) quality 
control limits. 

Pesticide analytical sequence performance value was outside QC limits for SYD-SB-01s. 

The data were reviewed according to the Level C validation criteria specified in the Sampling . 
and Chemical Analysis Quality Assurance Requirements for the Navy Installation Restoration 

‘Program (NEESA 20.2-047B) and with reference to CLP method requirements and U.S. EPA 
National Functional Guidelines for Evaluating Organic Analyses. The data should be accepted 
as qualified and presented in the data summary. 

Positive analyte results reported below the U.S. EPA, CLP, contract required detection limits 
, (CRDL) but above the laboratory instrument detection limit (IDL) are qualified “J”,< 

Q 

approximate, since’there is an unacceptable level of confidence in the detection and accurate 
reporting of concentrations less than CRDLs. 

i 
Information Repardiw ReDort Content 

Attachments: 

1. 
2. 

3. 
4. 
5. 

Glossary of data qualifier codes. 
Data Summary. This may include: 
a) All positive results with qualifier codes, if applicable; 
‘4 All unusable detection limits qualified with an “R”; and 
cl All estimated detection limits qualified with UJ. 
Appendix A - Results as reported by the laboratory. 
Appendix B - Tentatively Identified Compounds 
Appendix C - Support Documentation which includes details to support the statements 
made in this report. 
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A Subsidiary of 
The Dow Chcrnicaf Company 
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DATE 

TO 

FROM 

SUBJECT 

March 12, 1993 

Ms. Jeri Trageser 
Project Manager 
Baker Environmental Inc. __ __) 
420 Rouser Road + 
Airport Office Park, Building 3 
Coraopolis, Pennsylvania 15 108 

Thomas M. Jackman 
AWD Technologies, Inc. 

Data Validation of: 
Volatile Organic Chemicals 
Semivolatile Organic Chemicals 
Pesticide/PCBs 

RE: Camp Allen Salvage Yard 
Navy CLEAN Program 

National Environmental Testing Inc. Case Number 00175 
SDG’ Number 02 

Samples: 

SYD-SB-20s SYD-SB-22W 

Pesticides only: 

SYD-SB-02s SYD-SB-11D 

Field Blanks: 
. / . . 

SYD-FB-0 1 SYD-FB-02 SYD-RB-01 SYD-RB-02 
SYD-TB-01 SY D-TB-02 SY D-TB-03 

AWII Techooloyies, Inc. 
. . .:, ,‘I :. :I.! ” .,. :,:.;)!I: :*,; !‘.!,lil!.y!,..f:‘.!:l. ( j :;I! “,; .,;2, I;,. ; 1 _. :;*: ;‘f i 



* 
PGH-93-TMJ-30 1. 
Ms. Jeri Trageser 
Baker Environmental, Inc. 
March 12, 1993 - Page 2 

Overview 

This set of samples for the Camp Allen Salvage Yard contained 4 soil samples and 7 aqueous 
field blanks. The samples were analyzed for volatile organic chemicals (VOAs), semivolatile 
organic chemicals, and pesticide/PCBs by methods of the U.S. EPA’s Contract Laboratory 
Program (CLP). 

Summarv 

All compounds were successfully analyzed in all samples. The quality of organic analytical data 
was evaluated by the following parameters: holding times, GC/MS tuning, internal standard 
performance, initial calibrations, .continuing calibrations, surrogate spikes, laboratory and field 
blanks, compound identification, and compound quantitation. Areas of concern with respect to 
data usability are discussed below. 

Minor Issues 

e Methylene chloride, acetone, 1,1,2-trichloroethane, 1,1,2,2-tetrachloroethane, 
bromodichloromethane, dibromochloromethane, and 4-methyl-2-pentanone were reported in 
laboratory and field blanks. Therefore, positive results for methylene chloride and acetone 
which are less than ten (10) times the blank concentrations are qualified “J”. No results for the 
other above mentioned compounds are qualified because there were no positive results for these 
analytes in any samples. 

The percent relative standard deviation (%RSD) for2,4-dinitrophenol exceeded the 30 percent 
quality control limit in the initial calibration. No 2,bdinitrophenol results are qualified because 
there were no positive results for this compound in any samples. 

The percent difference (%D) for 2,ddinitrophenol exceeded the 25 percent quality control limit . 
’ in a continuing calibration. No data are qualified on the basis of the %D because there were 

no positive results for 2,ddinitrophenol in any samples. 

In the pesticide/PCB analysis, surrogate spike recoveries for several method blanks, most field 
blanks, and all soil samples failed to meet quality control criteria on the primary and/or 
confirmation columns. In addition,’ the laboratory narrative states that “all PEM (Performance 
Evaluation Mixtures). . . did not meet SOW requirements for both analytical columns”. .A large 
number of continuing calibration verifications also exceeded quality control criteria. The 

4D 

laboratory attributes these problems to the sample matrix. Because,of the uncertainty introduced 
by these factors, positive pesticide/PCB results are qualified “J”, estimated, and quantitation 
limits are qualified “UJ”, estimated, in ail samples. 

AWD Teclmlogics. Inc. 
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Notes 

Several semivolatile matrix spike (MS)/matrix spike duplicate recoveries and relative percent 
differences (RPDs) failed to meet quality control criteria. No data are qualified on the basis of 
the MS/MSD results because current U.S. EPA guidelines state that data are not to be qualified 
on the basis of matrix spikes alone. 

In the pesticide/PCB analysis, some results for Aroclor-1254 and Aroclor- 1260 were flagged “P” 
by the laboratory on the Pesticide Organic Data Analysis Sheets (see Appendix A), indicating 
that these results differed by more than 25 percent on the primary and confirmation columns. 
No data are qualified on the basis of these differences because U.S. EPA guidelines do not 
require qualification at this time. : 

Results for bromodichloromethane, dibromochloromethane, methylene chloride, and 
Aroclor-1260 in some samples were flagged “J” by the laboratory because their concentrations 
were below Contract Required Quantitation Limits (CRQLs). The “J” qualifier has been 
retained after data validation and these results are qualified “J”, estimated on the data summary. 

The data were reviewed according to the SamuD 
Reauirements for the Navv Installation Restoration ProPram and the U.S. EPA’s National 
Functional Guidelines for ‘Evaluating Organic Analvses. . 

Information ReParding Report Content 

Attachments: 

1. 
2. 

3. 
4. 
5. 

Glossary of data qualifier codes. 
Data Summary. This may include: 
a) All positive results with qualifier codes, if applicable; 
b) AIL unusable detection limits qualified with an “R”; and 
c) All estimated detection limits qualified with UJ. 
Appendix A - Results as reported by the laboratory. 
Appendix B : Tentatively Identified Compounds (TICS). 
Appendix C - Support Documentation which includes details to support the statements 
made in this report. 

AWD kxlulologies. Inc. 
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DATE 

TO 

March 9, 1993 

Ms. Jeri Trageser 
Project Manager 
Baker Environmental, Inc. 
Airport Office Park - Building 3 
420 Rouser Road 
Coraopolis, Pennsylvania 15 108 

l?ROM Gina Kelly 
AWD Technologies, Inc. 

SUBJECT Data Validation of: 
Pesticides/PCBs 

Re: Camp Allen Salvage Yard 
Navy CLEAN Program 

National Environmental Testing, Inc. 
Report Number 93.00175 
SDG Number 03 

Samples: SYD-CS-01 SYD-SB-08D 
SYD-CS-02 SYD-SB-09D 
SYD-CS-03 SYD-SB-09s 
SYD-SB-02D SYD-SB-1OD 
SYD-SB-03D SYD-SB-13D 
SYD-SB-04D SYD-SB-13s 
SYD-SB-06D SYD-SB-16D 
SYD-SB-06s SYD-SB-16s 
SYD-SB-07D SYD-SB-17D r 
SYD-SB-07s SYD-SB-19D 

Field Blanks: SYD-FB-01 

Rinsate Blanks: SYD-RB-01 

SYD-FB-02 

SYD-RB-02 

AWD Teciwologies, Inc. 
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Overview 

This set of samples for the Camp Allen Salvage Yard contained twenty (20) soil samples. The 
field QC that was applied to this set of samples was included in Report No. 93.00175 SDG 02 
and consisted of two (2) aqueous field blanks, and two (2) aqueous rinsate blanks. The samples 
were analyzed for pesticides/PCBs by methods of the U.S. EPA’s Contract Laboratory Program 
(CLP). 

Summarv 

All compounds were successfully analyzed in all samples. The quality of organic analytical data 
was evaluated by the following parameters: holding times, GC/MS tuning, internal standard 
areas, initial calibrations, continuing calibrations, surrogate spike recovery, method blanks, field 
quality control (QC),, matrix spike/matrix spike duplicates, compound identification, and 
quantitation. Validated sample analysis results are listed on the attached .data summary form. 
Areas of concern with respect to data quality and usability are discussed below. 

Minor Issues 

Pesticide/PCB surrogate spike recoveries for temchloro-m-xylene and decachlorobiphenyl were 
outside quality control limits on the primary and/or confirmation columns. In addition, the 
laboratory narrative states that “all PEM (Performance Evaluation Mixtures) RPD and percent 
breakdown did not meet SOW requireinents for both analytical columns.” A large number of 
continuing calibration verification also exceeded quality control criteria. Because of the 
uncertainty introduced by these factors, positive pesticide/PCB results are qualified “J”, 
estimated, and quantitation limits are qualified “UJ”, estimated, in all samples. 

Notes 

Pesticide/PCB matrix spike/matrix spike duplicate surrogate recoveries for tetrachoro-m-xylene 
failed to meet control criteria. No data are qualified on the basis of the MS/MSD surrogate 
recoveries. 

Pesticide/PCB positive results for arochlor-1254, dieldrin, aldrin, arochlor-1260, and 
gamma-BHC (lindane) in some samples were flagged “P” by the laboratory indicating that the 
percent differences (%Ds) in reported concentrations between the primary and confirmation 
columns were greater than 25 percent. No data are qualified on the basis of these %Ds. 
Validation guidelines do not require qualification because of differences between 
chromatographic columns. 
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The pesticide matrix spike/matrix spike duplicate percent recoveries (%REC) for dieldrin, 
endrin, and 4,4’-DDT were outside quality control limits. No data are qualified on the basis of 
the MS/MSD results because current U.S. EPA guidelines state that data are not to be qualified 
on the basis of matrix spikes alone. 

Pesticide GPC calibration percent recoveries (%REC) were slightly above the (80-l 10) quality 
control limits. 

Pesticide analytical sequence performance value was outside QC limits for samples SYD-CS-01, 
and SYD-CS-03. 

The data were reviewed according to the Level C validation criteria specified in the Sampling 
and Chemical Analysis Quality Assurance Requirements for. the Navy Installation Restoration 
Program (NEESA 20.2-047B) and with reference to CLP’method requirements and U.S. EPA 
National Functional Guidelines for Evaluating .Organic Analyses. The data should be accepted 
as qualified and presented in the data summary. 

Positive analyte results reported below the U.S. EPA; CLP, contract required detection limits 
(CRDL) but above the laboratory instrument detection limit (IDL) are qualified “J”, 
approximate, since there is an unacceptable level of confidence in the detection and accurate 
reporting of concentrations less than CRDLs. 

Information Revardiw ReDort Content 

Attachments: 

1. Glossary of data qualifier codes. 
2. Data Summary. This may include: 

a) All positive results with qualifier codes, if applicable; 
b) All unusable detection limits qualified with an “R”; and 
Cl All estimated detection limits qualified with UJ. 

3. Appendix A - Results as reported by the laboratory. 
4, Appendix B - Support Documentation which includes details to support the statements 

made in this report. 
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DATE 

TO 

FROM 

SUBJECT 

Overview 

March 12, 1993 

Ms. Jeri Trageser 
Project Manager 
Baker Environmental, Inc. 
Airport Office Park - Building 3 
420 Rouser Road 
Coraopolis, Pennsylvania 15 108 

Gina Kelly 
AWD Technologies, Inc. 

Data Validation of: 
Trichlorofluoromethae 

Re: Camp Allen Salvage Yard 
Navy CLEAN Program 

National Environmental Testing, Inc. 
Report Number 93.00175 

Samples: SYD-SB-03s SYD-SB-04s 
SYD-SB-08s 

Field Blanks: 

Rinsate Blanks 

TriD Blanks: 

SYD-FB-01 SYD-FB-02 

SYD-RB-01 SYD-RB-02 

SYD-TB-01 SYD-TB-02 
SYD-TB-03 

This set of samples for the Camp Allen Salvage Yard contained three (3) soil samples plus two 
(2) aqueous field blanks, two (2) aqueous rinsate blanks, and three (3) trip blanks. The samples 
were analyzed for trichlorofluoromethane by methods of the U.S. EPA’s Contract Laboratory 
Program (CLP). 
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Summary 

All compounds were successfully analyzed in all samples. The quality of organic analytical data 
was evaluated by the following parameters: holding times, GC/MS tuning, initial calibrations, 
continuing calibrations, surrogate spike recovery, method blanks, field quality control (QC), 
matrix spike/matrix spike duplicates, compound identification, and quantitation. Validated 
sample analysis results are listed on the attached data summary form. Areas of concern with 
respect to data quality and usability are discussed below. 

Minor Issues 

Surrogate spike recovery for toluene-d8 exceeded advisory (81-117) quality control limits in 
sample SYD-SB-04s. Therefore, quantitation limits in SYD-SB-04s are qualified “UJ”, 
estimated. 

The data were reviewed according to the Level C validation criteria specified in the Sampling 
and Chemical Analysis Quality Assurance Requirements for the Navy Installation Restoration 
Program (NEESA 20.2-047B) and with reference to CLP method requirements and U.S. EPA 
National Functional Guidelines for Evaluating Organic Analyses. The data should be accepted 
as qualified and presented in the data summary. 

Information RePardiny ReDort Content 

Attachments: 

1. 
2. 

3. 
4. 

Glossary of data qualifier codes. 
Data Summary. This may include: 
a) All positive results with qualifier codes, if applicable; 
b) All unusable detection limits qualified with an “R”; and 
C) All estimated detection limits qualified with UJ. 
Appendix A - Results as reported by the laboratory. 
Appendix B - Support Documentation which includes details to support the statements 
made in this report. 

&WI Teclmoloyies. Inc. 
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DATE 

TO 

FROM 

SUBJECT 

A Subsidiary ot 
The Dow Chemical Compafly 

March 12, 1993 

Ms. Jeri Trageser 
Project Manager 
Baker Environmental, Inc. 
Airport Office Park - Building 3 
420 Rouser Road 
Coraopolis, Pennsylvania 15108 

Gina Kelly 
AWD Technologies, Inc. 

Data Validation of: 
Ammonia 
Total Petroleum Hydrocarbons . 

Re: Camp Allen Salvage Yard 
Navy CLEAN Program 

National Environmental Testing, Inc. 
. Report Number 93.00175 

Samples: SYD-SB-01s 
SYD-SB-OlW 
SYD-SB-03s 
SYD-SB-04s 
SYD-SB-05s 
SYD-SB-05W 
SYD-SB-08s 
SYD-SB-10s 
SYD-SB-1 IS 
SYD-SB-12s 
SYD-SB-12W 

Field Blanks: SYD-FB-01 

Rinsate Blanks: SYD-RB-0 1 

SYD-SB-14s 
SYD-SB-14W 
SYD-SB-17s 
SYD-SB-18s 
SYD-SB-18W 
SYD-SB-19s 
SYD-SB-20s 
SYD-SB-21s 
SYD-SB-21%’ 
SYD-SB-22s 
SYD-SB-22W 

SYD-FB-02 

SYD-RB-02 
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Overview 

This set of samples for the Camp Allen Salvage Yard contained twenty-two (22) soil samples 
plus (2) aqueous field bl.anks, and two (2) aqueous rinsate blanks. The samples were analyzed 
for ammonia and total petroleum hydrocarbons by methods of the U.S. EPA’s Contract 
Laboratory Program (CLP). 

Summarv 

All compounds were successfully analyzed in all samples. The quality of analytical data was 
evaluated by the followiing parameters: method blanks, field quality control (QC), and matrix 
spike/matrix spike duplicates. Validated sample analysis results are listed on the attached data 
summary form. Areas of concern with respect to data quality and usability are discussed below. 

Notes 

Petroleum hydrocarbons matrix spike/matrix spike duplicate percent recovery (%REC) .was high. 
No data are qualified on the basis of the MS/MSD result because current U.S EPA guidelines 
state that data are not to be qualified on the. basis of matrix spikes alone. 

The data were reviewed according to the Level C validation criteria specified in the Sampling 
and Chemical Analysis Quality Assurance Requirements for the Navy Installation Restoration 
Program (NEESA 20.2-047B) and with reference to CLP method requirements and U.S. EPA 
National .FunctionaI Guidelines for .Evaluating Organic Analyses. The data should be accepted 
as qualified and presented in the data summary. 

Information RepardinP Report Content 

Attachments: 

1. Glossary of data qualifier codes. 
2. Data Summary. This may include: 

a) All positive results with qualifier codes, if applicable; 
b) All unusable detection limits qualified with an “R”; and 
4 All estimated detection limits qualified with UJ. 

3. Appendix A - I!esults as reported by the laboratory. 
4. Appendix B - Support Documentation which includes details to support the statements 

made in this report. 
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DATE 

TO 

FROM 

SUBJECT 

March 11, 1993 

Ms. Jeri Trageser 
Project Manager 
Baker Environmental, Inc. 
420 Rouser Road 
Airport Office Park, Building 3 
Coraopolis, Pennsylvania 15 108 

Thomas M. Jackman 
AWD Technologies, Inc. 

Data Validation of: 
TAL Metals 

RE: Camp Allen Salvage Yard 
Navy CLEAN Program 

National Environmental Testing Report Number 93.009175 

Samples: ’ 

SYD-SB-01s SYD-SB-OlW SYD-SB-03s SYD-SB-04s 
SYD-SB-05s SYD-SB-05W SYD-SB-08s SYD-SB-10s 
SYD-SB-11s SYD-SB-125 SYD-SB-12W SYD-SB-14s 
SYD-SB-14W SYD-SB-17S SYD-SB-18s SYD-SB-18W 
SYD-SB-19s 

Field Blanks associated with this data set: 
(but not included in this data package) 

SYD-FB-02 SYD-RB-01 SYD-RB-02 
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Overview 

This set of samples for the Camp Allen Salvage Yard contained 19 soil samples which were 
analyzed for TAL metals by methods of the U.S. EPA’s Contract Laboratory Program (CLP). 

Summary 

All compounds were successfully analyzed in all samples. The quality of analytical data was 
evaluated by the following parameters: holding times, initial and continuing calibrations, 
laboratory and field blanks, laboratory control samples, and analyte quantitation. Areas of 
concern with respect to data usability are discussed below. 

Minor Issues 

Antimony, cadmium, chromium, cobalt, copper, iron, lead, manganese, nickel, selenium, silver, 
and vanadium were reported in laboratory and/or field blanks. Therefore, positive results less 
than five (5) times the highest concentrations reported in the blanks are qualified “J”, estimated. 

Notes 

The data were reviewed according to Level C requirements of Sampling and Chemical Analvsis 
Oualitv Assurance Reuuirements for the Navv Installation Restoration Program (NEESA) and 
the U.S. EPA’s National Functional Guidelines for Evaluating: Inorganic Analvses. . 

Spiked sample, laboratory duplicate, and ICP serial dilution results failed to meet U.S. EPA 
quality control criteria for some analytes. The spiked sample results for copper and mercury 
were very low and results for these analytes would be classified unreliable (R) by U.S. EPA 
guidance. However, NEESA Level C guidelines do not require that data be evaluated on the 
basis of spiked samples, duplicates, or serial dilutions. Therefore, no data are qualified on the 
basis of these parameters. 
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DATE March 9, 1993 

TO Ms. Jeri Trageser 
Project Manager 
Baker Environmental, Inc. 
Airport Office Park - Building 3 
420 Rouser Road 
Coraopolis, Pennsylvania 15108 

FROM Gina Kelly 
AWD Technologies, Inc. 

SUBJECT Data Validation of: 
Pesticides/PCBs 

Re: Camp Allen Salvage Yard 
Navy CLEAN Program 

National Environmental Testing, Inc. 
Report Number 93.00175 
SDG Number 04 

Samples: SYD-SB-15D SYD-SB-15s 
SYD-SB-20D 

Field Blanks: SYD-FB-0 1 SYD-FB-02 

Rinsate Blanks: SYD-RB-01 SYD-RB-02 

Overview 

This set of samples for the Camp Allen Salvage Yard contained three (3) soil samples. The field 
QC that was applied to this set of samples was included in Report No. 93.00175 SDG 02 and 
consisted of two (2) aqueous field blanks, and two (2) aqueous rinsate blanks. The samples were 
analyzed for pesticides/PCBs by methods of the U.S. EPA’s Contract Laboratory Program 
(CLP). 

AU!0 Technologies. let. 
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Summarv 

All compounds were successfully analyzed in all samples. The quality of organic analytical data 
was evaluated by the following parameters: holding times, GC/MS tuning, internal standard 
areas, initial calibrations, continuing calibrations, surrogate spike recovery, method blanks, field 
quality control (QC), matrix spike/matrix spike duplicates, compound identification, and 
quantitation. Validated sample analysis results are listed on the attached data summary form. 
Areas of concern with respect to data quality and usability are discussed below. 

Minor Issues 

Pesticide/PCB surrogate spike recoveries for tetrachloro-m-xylene and decachlorobiphenyl were 
outside quality control limits on the primary and/or confirmation columns in all samples. In 
addition, the laboratory narrative states that “all PEM (Performance,Evaluation Mixtures) RPD 

j and percent breakdown did not meet SOW requirements for both analytical columns.” A large 
number of continuing calibration verification also exceeded quality control criteria. Because of 
the uncertainty introduced by these factors, positive pesticide/PCB results are qualified “J”, 
estimated, and quantitation limits are qualified “UJ”, estimated, inall samples. 

Notes 

Pesticide/PCB matrix spike/matrix spike duplicate surrogate recoveries for tetrachoro-m-xylene + 
and decachlorobiphenyl failed to .meet quality control criteria. Although no data were qualified 
on the basis ‘of these recoveries, close inspection of the data indicates there were matrix 
interferences. 

. 

Pesticide/PCB positive results for 4,4’-DDT, and aldrin, in some samples were flagged “P” by 
the laboratory indicating that the percent differences (%Ds) in reported concentrations between 
the primary and confirmation columns were greater than 25 percent. No data are qualified on 
the basis of these %Ds. Validation guidelines do not require qualification because of differences 
between chromatographic columns. 

The pesticide matrix spike/matrix spike duplicate percent recovery (%REC) for gamma-BHC 
(lindane), were outside quality control limits. No data are qualified on the basis of the MS/MSD 
results because current U.S. EPA guidelines state that data are not to be qualified on the basis 
of matrix spikes alone. 

Pesticide GPC calibration percent recoveries (%REC) were slightly above the (80-l 10) quality 
control limits. 
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The data were reviewed according to the Level C validation criteria specified in the Sampling 
and Chemical Analysis Quality Assurance Requirements for the Navy Installation Restoration 
Program (NEESA 20.2~047B) and with reference to CLP method requirements and U.S. EPA 
National Functional Guidelines for Evaluating Organic Analyses. The data should be accepted 
as qualified and presented in the data summary. 

Positive analyte results reported below the U.S. EPA, CLP, contract required detection limits 
(CRDL) but above the laboratory instrument detection limit (IDL) are qualified “J”, 
approximate, since there is an unacceptable level of confidence in the detection and accurate 
reporting of concentrations less than CRDLs. 

Information RePardiw Report Content 

Attachments: 

1. 
2. 

3. 
4. 

Glossary of data qualifier codes. 
Data Summary. This may include: 
4 All positive results with qualifier codes, if applicable; 
b) All unusable detection limits qualified with an “R”; and 
4 All estimated detection limits qualified with UJ. 
Appendix A - Results as reported by the laboratory. 
Appendix B - Support Documentation which includes details to support the statements 
made in this report. 

’ ‘:i> kC:mu!ogics. Inc. 
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17re Dow Chemical Cornpnny 
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DATE March 9, 1993 

TO Ms. Jeri Trageser 
Project Manager 
Baker Environmental, Inc. 
Airport Office Park - Building 3 
420 Rouser Road . 
Coraopolis, Pennsylvania 15108 

FROM Gina ,Kelly 
AWD Technologies, Inc. 

SUBJECT Data Validation of: 
TAL Metals 

Re: Camp Allen Salvage Yard 
Navy CLEAN Program 

National Environmental Testing, Inc. 
Report Number 93.00175 
SDG Number 0017501 

Samples: SYD-SB-20s SYD-SB-21s 
SYD-SB-21W SYD-SB-22s 
SYD-SB-22W 

Field Blanks: SYD-FB-0 1 SYD-FB-02 

Rinsate Blanks: SYD-RB-01 SYD-RB-02 
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Overview 

This set of samples for the Camp Allen Salvage ‘Yard contained five (5) soil samples, plus two 
(2) aqueous field blanks and two (2) aqueous rinsate blanks. The samples were analyzed for 
TAL metals by methods of the U.S. EPA’s Contract Laboratory Program (CLP). 

Summary 

All compounds were successfully analyzed in all samples. The quality of inorganic analytical 
data was evaluated by the following parameters: holding times, initial and continuing 
calibrations, laboratory and field blanks, laboratory control sample, and analyte quantitation. 
Validated sample analysis results are listed on the attached data summary form. Areas of 
concern with respect to data quality and usability are discussed below. 

Minor Issues 

Antimony, cadmium, chromium, cobalt, copper, iron, manganese, nickel, selenium, silver and 
vanadium were reported in laboratory and/or field blanks. Therefore, positive results less than 
five (5) times the highest concentrations reported in the blanks are qualified “J”, estimated. 

Notes 

The data were reviewed according to the Level C validation criteria specified in the Sampling 
and Chemical Analysis Quality Assurance Requirements for the Navy Installation Restoration 
Program (NEESA 20.2-047B) and with reference to CLP method requirements and U.S. EPA 
National Functional Guidelines for Evaluating Inorganic Analyses. The data should be accepted 
as qualified and presented in the data summary. 

Information Regardinp Report Content 

Attachments: 

1. 
2. 

3. 
4. 

Glossary of data qualifier codes. 
Data Summary. This may include: 
a> All positive results with qualifier codes, if applicable; 
b) All unusable detection limits qualified with an “R”; and 
4 All estimated detection limits qualified with UJ. 
Appendix A - Results as reported by the laboratory. 
Appendix B - Support Documentation which includes details to support the statements 
made in this report. 





APPENDIX D 
SUMMARY OF ANALYTICAL DATA 



CAMP ALLEN SALVAGE YARD PA/S1 MASTER SAMPLE LIST 

................................ 

..................................................... 

................... . . ......... 

..................................................... 



Type of Sample 

Environmental 

Environmental 
Duplicate of Boring 5 

S/W Samples 

Environmental 
hplicate of Boring 18 

S/w Samples 

Concrete 

Duplicate of CS-02 

- 
0 0 

CAMP ALLEN SALVAGE YARD PA/S1 MASTER SAMPLE LIST 

Boring 
No. 

16 

17 

18 

19 

20 

Bldg. 193 

Sample 
Number 

Sample 
Date 

Sample 
Time 

Sample 
Analyses 

SYD-SB-BBS l-24-93 1353 FullTCL/TAL Cn TPH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..?.....! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..a....... 
SYD-SB-22W l-2493 1400 Full TCWTAL, Cn, TPH 

SYD-(X-01 . . . . . . . . . . . . . . . . . . . . . . 
I 

l-23-93 0846 
SYD-CS-02 

.,..,............. 
I 
. . . . . . . . . . . . . . . . . . 

I 
PCBs only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-. 

l-23-93 0920 PCBs only I 

SYD-&I-O3 1 l-23-93 1 0920 1 PCBsonly I 



CAMP ALLEN SALVAGE YARD PA/S1 MASTER SAMPLE LIST 

Analyses 

Field Blanks Full TCWAL, Cn, TPH 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Full TCWI’AL, Cn, TPH 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . ..a....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

TCL = Target Compound List constituents (including volatiles, semivolatiles., pesticides, PCBs) 
TAL = Target Analyte List constituents (total metals) 
Cn = Cyanide 
TCFM = Trichlorofluoromethane 
TPH = Total Petroleum Hydrocarbons 
PCBs = Polychlorinated Biphenyls 
VOA = Volatile Organic Analyses 
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ANALYTICAL SUMMARY OF PCB CONCRETE SAMPLES 
CAMP ALLEN SALVAGE YARD PA/S1 

SAMPLE NUMBER 
SAMPLE LOCATION 
DATE SAMPLED 
UNIT 

PC6 DILUTION FACTOR 

. At-odor-1 016 
Aroclor-1221 
Aroclor-1232 
Aroclor-I 242 
Aroclor-1248 

Aroclor-1254 
Aroclor-1260 

SY D-CS-01 
CA-l 93 

2-23-93 

w&l 

50 

1800 UJ 
3700 UJ 
1800 UJ 
1800 UJ 
1800 UJ 

1800 UJ 
8300 J 

SYD-CS-02 
CA-l 93 

2-23-93 

w/kg 

1 

34 UJ 
70 UJ 
34 UJ 
34 UJ 
34 UJ 

2600 J 
1500 J 

SYD-CS-03 
DUP/CSOZ 

2-23-93 

w/kg 

20 

720 UJ 
1500 UJ 

720 UJ 
720 UJ 
720 UJ 

4500 J 
2300 J 





ANALYTICAL SUMMARY OF VOLATILE ORGANIC SOIL SAMPLES (CONTINUED) 
/ CAMP ALLEN SALVAGE YARD PAJSI 

SAMPLENUMBER 

SAMPLEDEPTH 

DATESAMPLED 
UNIT 

VOLATILEOAGANICS: 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chlorccthane 
Methylene Chloride 

Acetone 
Carbon Disulfide 

l,l-Dichlor&hene 
l.l.Dichloroethane 

1,29lchloroethene (total) 

Chloroform 

1,BDlchloroethane 
2-Butanone 

l,l,l-Trlchloroethane 

Cwbon'ktrachloride 

Bromodlchloromethane 

1,2-Olchloropropane 

clc-1,3-Dlchloropropens 

Trlchloroethene 

Dlbromochloromethane 

1,1,2-Trichloroethane 
B.%lZl%X- 

uans-1,3.Dlchloropropene 

Bromdorm 

4-Methyl-2-Pentanone 

2-Hexanane 

Tetrachloroethene 
1,1,2,2.Tetrachloroelhane 

Toluene 
Chlorobenzene 

Ethylbenzene 

Styrene 

Xyfenee @dal) 

TrlchloroRucromethane 

SYD-SE-1lS 

O-6' 

l-24-93 

u&3 

11 u 

11 u 

11 u 

11 u 
13 J 

24 J 

11 u 

11 u 
11 u 

11 u 

11 u 

11 U 
11 u 

11 u 

11 u 

11 u 

11 u 

11 u 

11 u 

11 u 

11 u 
11 u 

11 u 

11 u 
11 u 

11 u 

11 u 
11 u 

11 u 
11 u 

11 u 
11 u 

11 u 

SYD-SE-us 

0-ff 

l-24-93 

KmQ 

11 u 

11 u 

11 u 

11 u 
11 UJ 

11 u 
11 u 

11 u 
11 u 

11 u 

11 u 

11 u 
11 u 

11 u 

11 u 

11 u 

11 u 
11 u 

11 u 
11 u 

11 u 
11 u 

11 u 

11 u 

11 u 

11 u 

11 u 
11 u 

11 u 

11 u 

11 u 
11 u 

11 u 

SYD-SS-12W 

46-56' 

l-24-93 

urn9 

11 u 

11 u 

11 u 

11 u 
11 UJ 

11 u 
11 u 

1; u 
11 u 

4J 

11 u 

11 u 
11 u 

11 u 

11 u 

11 u 

11 u 
11 u 

11 u 
11 u 

11 u 
fl u 

11 u 

11 u 

11 u 

11 u 

11 u 
11 u 

11 u 
11 u 

11 u 
11 u 

11 u 

SYD-SEJ-14s 

o-i? 

l-24-93 

u9fig 

11 u 

11 u 

11 u 

11 u 
11 UJ 

11 u 

11 u 

11 u 
11 u 

11 u 

11 u 

11 tj 
11 u 

11 u 

11 u 

11 u 

11 u 
11 u 

25 

11 u 

11 u 
11 u 

11 u 
11 u 

11 u 

11 u 

11 u 
11 u 

11 u 
11 u 

11 u 
11 u 

11 u 

SYD-S514W. 

30-36' 

l-24.93 

usncs 

12 u 

12 u 

12 u 

12 u 
12 UJ 

12 u 

12 u 
12 u 

12 u 

12 u 

12 u 
12 u 

12 J 

12 u 

12 u 

12 u 

. 12u 
12 u 

2J 
12 u 

12 u 
12 u 

12 u 

12 u 

.12 u 

12 u 

12 u 
12 'u 

12 u 
12 u 

12 u 
12 u 

12 u 

11 ; 

SYDSB-17s 

0-e 

1.24.93 

u9n(9 

11 u 

11 u 

11 u 

11 u 
11 LSJ 

11 u 

11 u 

11 u 
11 u 

11 u 

11 u 

11 u 
11 u 
11 u 

11 u 

11 u 

11 u 
11 u 

4J 
11 u 

11 u 
11 u 

11 u 

11 u 

11 u 

11 u 

11 u 
11 u 

11 u 
11 u 

11 u 
11 u 

11 u 

SYDSE16s 

0-F 

l-24-93 

WQ 

11 u 

11 u 

11 u 

11 u 
11 UJ 

20 J 
11 u 

11 u 
11 u 

11 u 

11 u 

11 u 
11 u 

11 u 

11 u 

11 u 

11 u 
11 u 

11 u 

11 u 

11 u 
11 u 

11 u 

11 u 

11 u 

11 u 

11 u 
11 u 

11 u 
11 u 

11 u 
11 u 

11 u 

SYD-SE-16W 

30-3v 

l-24-93 

WJM 

12 u 

12 u 

12 u 

12 u 
12 UJ 

23 J 
12 u 

12 u 
12 u 

12 u 

12 u 

12 u 

12 J 
12 u 

12 u 

12 u 

12 u 
12 u 

12 u 
12 u 

12 u 
12 u 

12 u 

12 u 

12 u 

12 u 

12 u 
12 u 

12 u 
12 u 

12 u 
12 u 

12 u 





SAMPLE NUMBER 
SAMPLE DEPTH 
DATE SAMPLED 
UNIT 

SEMIVOLATILE DILUTION FACTOR 

Phenol 
bis(Z-Chloroethyl)ether 
2Chlorophenol 
1,3-Dichlorobenzene 
1.4-Dichlorobenzene 

1.2-Dichlorobenzene 
2-Methylphenol 
2,2‘-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 

Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 

bis(2Xhloroethoxy)methane 
2,rbDichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chlor&anlline 

Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 

2.4.5-Trichlorophenol 
2-Chloronaphtbalene 
PNiioaniline 
Dlmethylphthalate 
Acenaphthylene 

2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 

SYD-SB-OlS 
O-6” 

l-23-93 

K&l 

1 

370 u 
370 u 
370 u 
370 u 
370 u 

370 u 
41 J 

370 u 
99 J 

370 u 

370 u 
370 u 
370 u 
370 u 

1600 

370 u 
370 u 
120 J 

08 J 
370 u 

370 u 
370 u 

945 
370 u 
370 u 

910 u 
370 u 
910 u 
370 u 
370 u 

370 u 
910 u 

45 J 
910 u 
910 u 

ANALMICAL SUMMARY OF SEMIVOLATILE ORGANIC SOIL SAMPLES 
CAMP ALLEN SALVAGE YARD PA/S.1 

SYD-SB-OlW 
42-48” 

l-23-93 

UQiw 

1 

370 u 
370 u 
370 u 
370 u 
370 u 

370 u 
370 u 
370 u 
370 u 
370 u 

370 u 
370 u 
370 u 
370 u 
370 u 

370 u 
370 u 
370 u 
240 J 
370 0 

370 u 
370 u 
150 J 
370 u 
370 u 

900 u 
370 u 
900 u 
370 u 

88 J 

370 u 
90’0 u 
370 u 
900U 
900 u 

SYDSB-03S 
O-6” 

7-23-93 

. wncs 

1 

400 u 
400 u 
400 u 
400 u 
400 u 

40’0 u 
400 u 
400 u 
400 u 
400 u 

400 u 
400 u 
400 u 
400 u 
400 u 

400 u 
400 u 
400 u 
400 u 
400 u 

400 u 
400 u 
400 u 
400 IJ 
400 u 

960 U 
400 u 
960 U 
400 u 
400 u 

400 u 
960 u 
400 u 
960 U 
960 U 

SYD-SB-04S 
0-C’ 

l-23-93 
wncs 

1 

360 U 
360 U 
380 U 
360 U 
360 U 

360 U 
380 U 
360 U 
360 U 
360 U 

380 U 
360 U 
360 U 
360 U 
360 U 

360 U 
360 U 
38d U 
360 U 
360 U 

360 U 
380 U 
360 U 
360 U 
360 U 

870 U 
36Q U 
870 U 
360 u 
360 U 

360 U 
870 U 
360 U 
870 U 
870 U 

SYD-SB-05S 
0-V 

l-23-93 

wn%l 

1 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

850 U 
350 u 
85OU 
350 u 
350 u 

350 u 
850 U 
350 u 
850 U 
850 U 

SYD-SB-OSW 
30-36’ 

l-23-93 

Km 

1 

370 u 
370 u 
370 u 
370 u 
370 u 

370 u 
370 u 
370 u 
370 u 
370 u 

370 u 
370 u 
370 u 
370 u 
370 u 

370 u 
370 u 
370 u 
370 u 
370 u 

370 u 
370 u 
370 u 
370 u 
370 u 

890 U 
370 u 
690 u 
370 u 
370 u 

370 u 
890 U 
370 u 
890 u 
890 U 

SYD-SB-OBS 
w 

l-23-93 

wkl 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

‘! 350 u 
( 350 u 

350 u 
350 u 
350 u 

880 u 
350 u 
860 u 
350 u 
350 u 

350 u 
880 u 
350 u 
860 u 
860 u 



SAMPLE NUMBER 
SAMPLE LOCATION 
DATE SAMPLED 
UNIT 

SEMIVOLATILE DILUTION FACTOR 

Dibenzofuran 
ZCDinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 

4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Eromophenyl-phenylether 
Hexachlorobenzene 

Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbszole 
Di-n-butylphthalate 

Fluoranthene 
Pyrene 
Eutylbenzylphthalate 
3.3’.Dichlorobenzidene 
Benzo(a)anthracene 

Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)Ruoranthene 
Benzo(k)fluoranthene 

Benzo(a)pyrene 
Indeno(l.2.3-cd)pyrene 
Dibanz(a.h)anthracene 
Benzo(g,h,i)perylene 

SYD-SB-01s 
O-6” 

l-23-93 

w&l 

370 u 
370 u 
370 u 
370 u 

64 J 

910 u 
910 u 

87 J 
370 u 
370 u 

910 u 
440 

66 J 
370 u 
.69 J 

410 
800 
370 u 
370 u 
220 J 

330 J 
740 
370 u 
290 J 
190 J 

210 J 
110 J 
370 u 
140 J 

ANALYTICAL SUMMARY OF SEMIVOLATILE ORGANIC SOIL SAMPLES (CONTINUED) 
CAMP ALLEN SALVAGE YARD PAISI 

SYD-SB-OlW 
42-48” 

l-23-93 

u9lk9 

370 u 
370 u 
150 J 
370 u 

52 J 

900 u 
900 u 
370 u 
370 u 
370 u 

910 u 
240 J 

80 J 
370 u 

64 J 

240 J 
350 J 
370 u 
370 u 
170 J 

190 J 
42 J 

370 u 
190 J 
130 J 

180 J 
52 J 

370 u 
55 J 

SYD-SB-03S 
0-C’ 

l-23-93 
ugnc!3 

1 

400 u 
400 u 
400 u 
400 u 
400 u 

960 U 
960 U 
400 u 
400 u 
400 u 

960 U 
53 J 

400 u 
400 u 

49 J 

72 J 
68 J 

400 u 
400 u 
400 u 

43 J 
2000 

400 u 
400 u 
400 u 

400 u 
400 u 
400 u 
400 u 

SYD-SB-04S 
0-G’ 

l-23-93 
wkl 

1 

360 U 
360 U 
360 U 
360 U 
360 U 

870 U 
870 U 
360 U 
360 U 
360 U 

870 U 
95 J 
38J 

360 U 
120 J 

180 J 
290 J 
220 J 
360 U 
120 J 

170 J 
460 
360 U 
240 J 
180 i 

140 J 
68 J 

360 U 
79 J 

SYD-SB-OSS 
o-6- 

1-23-93 

u9ncs 

1 

350 u 
350 u 
350 u 
350 u 
350 u 

850 U 
850 u 
350 u 
350 u 
350 u 

850 U 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 

SYD-SB-OSW 
30-36” 

l-23-93 
wm9 

1 

370 u 
370 u 
370 u 
370 u 
370 u 

890 U 
890 U 
370 u 
370 u 
370 u 

890 U 
45 J 

370 u 
370 u 
370 u 

100 J 
78 J 

370 u 
370 u 
370 u 

370 u 
370 u 
370 u 
370 u 
370 u 

370 u 
370 u 
370 u 
370 u 

SYD-SB-OBS 
O-6” 

l-23-93 

USN9 

1 

350 u 
350 u 
350 u 
350 u 
350 u 

860 u 
860 u 
350 u 
350 u 
350 u 

860 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350U 

350 u 
354tU 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 



SAMPLE NUMBER SYPSB-OlS 
SAMPLE LOCATION O-6” 
DATE SAMPLED l-23-93 
UNIT wF9 

SEMIVOlATILE DILUTION FACTOR 1 1 1 1 1 1 1 

T.1.C.s 

Alkyl Substituted Phenol 2700 J 
Dodecane. &methyl 1100 J 
Unknown Atkane 7400. J 
Trimethyl Naphthalene Isomer 1700 J 
Unknown Alkane C13H28 5700 J 

1400 J ?2OCi J 
420 J 300 J 

180 J 

Undecane,3,6dimethyI 880 J 
Unknown Cl4 HlO Cl4 820 J 
Heptacosane 1300 J 
Heptadecane,S-octyl 2006 J 
Docosane 1700 J 

3-Penten-2-one.4-methyl 
Benzaldehyde 
Alkyl Substituted Cyclohexane 
Undecane 
Benzene.l-chloro-2.[2-chloro 

l.l’-Biphenyl,2.2’.4.4’,5-Pe 
l.l-Dichloro-2,2’-bis(p-chlor 
l,l’-Biphenyl,2,2’,3,3’,6,6’ 
l.l’-BiphenyLhexachloro 
Benzene,l,rldichloro-2-isocy 

Unknown Aliphatic Acid 
l,l’Biphenyt,2,3.3’,4’6-pen 

ANALYTICAL SUMMARY OF SEMIVOLATILE ORGANIC SOIL SAMPLES (CONTINUED) 
CAMP ALLEN SALVAGE YARD PAlSI 

SYD-SB-OlW 
42-48” 

l-23-93 
w/kg 

SYD-SB-OBS SYD-SB-04S SYD-SB-OSS SYD-SB-65W SYDSB-OBS 
O-6” Oa* O-6” 30-36’ O-6’ 

l-23-93 l-23-93 l-23-93 l-23-93 l-23-93 
w/k9 Km w&l w/k9 u9k9 

160 BJ 
240 J 

240 J 

2208J 

200 J 

190 BJ 
210 J 



r-l OS9 
n OS8 
n OSE 
II OS8 
n OSE 

n osc 
n OSE 
n 0s~ 
n 0s~ 
n OS8 

nox 
n OSE 
n 0sE 
n 0sE 
n OSE 

n 0s~ 
n 0sE 
n osc 
n 0~ 
n oz;c 

n OSE 
n osc 
n 0s~ 
n OSE 
n osc 

n 0s~ 
n 086 
n 0s~ 
n osc 
n 0% 

n osc 
n OSE 
n 0s~ 
n 0s~ 
n 0s~ 

1 

6y16n 
EG-PZ- 1 
889-o 

SfL-flS-OAS 

n 086 
n 086 
n oot 
n 086 
n ooti 

n oob 
n 00~ 
n 086 
n OOP 
n 086 

n 009 
n OOP 
n oo+ 
n OOP 
n ooti 

n 00~. 
n OOP 
n oar 
n OOP 
n oot 

n OOP 
n 00~ 
n 009 
n OOP 
n OOP 

n 009 
n oo~ 
n WP 
n oat 
n ooti 

n 00~ 
n oob 
n 00~ 
n 00~ 
n 00~ 

L 

6y/6n 
EG-vz-L 
u9E-OE 

MPL-BS-OAS 

n 088 
n 088 
n 09E 
n 088 
n 09E 

r LP 
n 09~ 
n 088 
n 099 
n 088 

n OSE 
n OSE 
n 09E 
n 09E 
n 09E 

n 099 
n 08P 
n 099 
n 09c 
n 099 

n 09~ 
n 09E 
n osc 
n osc 
n OSE 

n 0Sc 
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n 09~ 
n 09c 

n 09c 
n 08E 
n 099 
n 09c 
n 09c 

L 
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n OL6 
n OL6 
r OOL 
n OL6 
n OLE 

n OfE 
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n Ot6 
n OLE 
n OL6 

n OLE 
n OLE 
n OLE 
n OLE 
n OLC 

n OiE 
n OLE 
n OLE 
n ‘OLE 
n OLE 

n OLE 
n OLE 
n OLE 
n OLE 
n OLE 

n OLC 
n OLE 
n OLE 
n OLE 
n OLE 

n OLE 
n OLE 
n OLE 
n OLE 
ITI OLE 

L 

6y16n 
BG-PZ-L 
DS-8P 

MZL-aS-aAs 

n .oss 
n 098 
n ass 
n 099 
n OSE 

i OSE 
n OSE 
n 098 
n osc 
n 098 

n 099 
n OSE 
n osc 
n OSE 
n ocx 

n OSE 
n 0-x 
n 0s~ 
n OSE 
n osc 

n OSE 
n OSE 
n 098 
n OSE 
n 0s~ 

n 0Sc 
n OSE 
n OS0 
n OSE 
n OSE 

n OSE 
n OSE 
n OSE 
n OSE 
n 0s~ 

L 

Gy/Sn 
&G-WI 
“9-O 

SZL-BS-aAs 

n OS8 
n OS8 
n OSE 
n OS8 
n OSE 

n OSE 
n OSE 
n oss 
n 05x 
n OS8 

n OSE 
n OSE 
n OSE 
n OSE 
n OSE 

n 0s~ 
n OSE 
n OS8 
n 0s~ 
n OSE 

n o&s 
n osc 
n 0s~ 
n 096 
n OSE 

n 0s~ 
n OS6 
n osc 
n OSE 
n OSE 

n OSE 
n 0s~ 
n 0s~ 
n OS6 
n osc 

L 

6y/6n 
EG-PZ-L 
“S-0 

sLL-Bs-ati 

lS/Vd CMVA 39VAlVS N3lW dWV3 
63nNllN03) S3ldWVS 110s DINVDHO 3ll.LVlOAlW3S JO AtrVWwnS -lVcXJ,lVNV 

n oL9 
n OL8 
n OSE 
n OL8 
n 09E 

n 099 
n 089 
n of9 
n osc 
n OL8 

n 09E 
n 08~ 
n 096 
n 09c 
n OSE 

n 099 
n OSE 
n 09E 
n 08~ 
n 09c 

I’ LO 
n 09E 
n 096 
n OsE 
n 09c 

n OSE 
n 09E 
n OSE 
n 09~ 
n OSE 

r OSL 
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n 09E 
n OSE 
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ANALYTICAL SUMMARY OF SEMIVOLATILE ORGANIC SOIL SAMPLES (CONTINUED) 
CAMP ALLEN SALVAGE YARD PA/S1 

SAMPLE NUMBER 
SAMPLE LOCATION 
DATE SAMPLED 
UNIT 

SEMtVOLATlLE DILUTION FACTOR 

Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 

4.Nitroaniline 
4.6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4.Bromophenyl-phenylether 
Hexachlorobenzene 

Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 

Fluoranthene 
Fyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidene 
Benzo(a)anthracene 

Chrysene 
bisg-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Benzo(a)pyrene 
lndeno(l,2.3-cd)pyrene 
Oibenz(a,h)anthracene 
Benzoo(g,h,f)perylene 

SYD-SB-10s 
O-6” 

l-24-93 

u9/k9 

1 

360 U 
360 U 
360 U 
360 U 
360 U 

870 U 
870 U 
360 U 
360 U 
360 U 

870 U 
140 J 
360 U 
360 U 
360 U 

150 J 
230 J 
360 U 
360 U 
110 J 

150 J 
360 U 
360 U 
170 J 
110 J 

110 J 
57 J 

360 U 
59 J 

SYD-SE11s 
0-F 

l-24-93 

usfk-3 

1 

350 u 
350 u 
350 u 
350 u 
350 u 

850 U 
850 U 
350 u 
350 u 
350 u 

850 U 
38 J 

350 u 
350 u 
350 u 

91 J 
77 J 

350 u 
350 u 

54 J 

60 J 
58 J 

350 u 
60 J 
54 J 

52 J 
37 J 

350 u 
41 J 

SYDSB-12s 
O-6” 

l-24-93 
u9F9 

1 

350 u 
350 u 
350 u 
350 u 
350 u 

860 u 
860 u 
350 u 
350 u 
350 u 

860 u 
350 u 
350 u 
350 u 
350 u 

62 J 
91 J 

350 u 
350 u 

58 J 

66 J 
350 u 
350 u 

57 J 
56 J 

66 J 
35 J 

350 u 
40 J 

SYD-SB-12W 
48-56” . 

l-24-93 
u9nc9 

1 

68 J 
370 u 
370 u 
370 u 
370 u 

910 u 
910 u 
370 u 
370 u 
370 u 

910 u 
96 J 
41 J 

370 u 
370 u 

300 J 
216 J 
370 u 
370 u 

89 J 

87 J 
370 u 
370 u 

64 J 
64 J 

62 J 
370 u 
370 u 

38 J 

SYD-SB-14S 
o-6” 

l-24-93 
Km 

1 

3Eio u 
360 U 
360 U 
360 U 
360 U 

680 u 
880 u 
360 U 
360 U 
360 U 

880 u 
81 J 
46 J 

360 U 
86 J 

150 J 
190 J 

60 J 
360 U 

94 J 

196 J 
400 
360 U 
350 J 
220 J 

150 J 
.89 J 
39 J 

100 J 

SYDSB-14W 
30.36” 

l-24-93 

w/kg 

1 

400 u 
400 u 
400 u 
400 u 
400 u 

860 u 
980 U 
400 u 
400 u 
400 u 

880 u 
400 u 
400 u 
400 u 
400 u 

400 u 
400 u 
400 u 
400 u 
400 u 

400 u 
400 u 
400 u 
400 u 
400 u 

400 u 
400 u 
400 u 
400 u 

SYD-SB-17s 
O-6” 

l-24-93 

w/kg 

1 

350 u 
350 u 
350 u 
350 u 
350 u 

850 U 
850 U 
350 u 
350 u 
350 u 

850 U 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 



SAMPLE NUMBER 
SAMPLE LOCATION 
DATE SAMPLED 
UNIT 

SEMIVOLATILE DILUTION FACTOR 

T.1.C.s 

Alkyl Substituted Phenol 
Dodecane, 6-methyl 
Unknown Alkane 
Trimethyl Naphthalene Isomer 
Unknown Alkane Cl3H28 

Undecane.3.6-dimethyl 
Unknown Cl4 HlO Cl4 
Heptacosane 
Heptadecane,S-octyl 
Docosane 

3-Penten-2-one,4-methyl 
Benzaldehyde 
Alkyl Substituted Cyclohexane 
Undecane 
Benzene,l-chloro-2-[2chloro 

l.l’-Biphenyl,2,2’,4,4’,6Pe 
l.l-Dichloro-2,2’-bis(p-chlor 
1.1’.Biphenyl,2,2’,3,3’,6,6’ 
1.1’.BiphenyLhexachloro 
Benzene,l,4dichloro-2-IsoCy 

Unknown Aliphatic Acid 
l,l’Biphenyl,2.3,3’,4’6-pen 

ANALYTICAL SUMMARY OF SEMIVOLATILE ORGANIC SOIL SAMPLES (CONTINUED) 
CAMP ALLEN SALVAGE YARD PA/S1 

SYD-SE10s SYD-SB-11s SYD-SB-12s SYDSB-12W SYD-SB-14s SYDSB-14W SYD-S517S 
O-6” O-6” O-6” 48-56” o-6” 30-36” o-6” 

l-24-93 l-24-93 l-24-93 l-24-93 l-24-93 l-24-93 l-24-93 

wkl w/kg w/h9 K7Fs w/k9 wwl um9 

1 1 1 1 1 1 1 

150 J 

290 J 1700 J 

170 BJ 150 BJ 
260 J 

360 J 
150 J 

200 J 
310 J 
170 J 
200 J 

260 BJ 
490 J 

150 J 

400 J 
570 J 



ANALYTICAL SUMMARY OF SEMIVOLATILE ORGANIC SOIL SAMPLES (CONTINUED) 
CAMP ALLEN SALVAGE YARD PA/S1 

SAMPLE NUMBER ’ 
SAMPLE LOCATION 
DATE SAMPLED 
UNIT 

SEMIVOLATILE DILUTION FACTOR 

Phenol 
bis(2Chloroethyl)ether 
2-Chlorophenol 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 

1,2-Dichlorobenzene 
2-Methylphenol 
2,2’-oxybis(l-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 

Hexachloroethane 
N’trob-enzene 
lsophorone 
P-Nitrophenol 
2.4-Dimethylphenol 

bis(2-Chloroethoxy)methane 
2.4-Dichlorophenol 
1.2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 

Hexachlorobutadiene 
4-Chloio-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4.6-Trichlorophenol 

2,4,5TrichlorophenoI 
PChloronaphthalene 
P-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 

2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 

SYD-SB-18s 
0-V 

1-24-93 

u9lkl 

1 

360 U 
360 U 
360 U 
360 U 
360 U 

360 U 
360 U 
360 U 
360 U 
360 U 

360 U 
360 U 
360 U 
360 U 
360 U 

360 U 
360 U 
360 U 
360 U 
360 u 

360 U 
360 U 
360 U 
360 U 
360 tJ 

870 u 
360 U 
870 U 
360 U 
360 u 

360 U 
870 U 
360 U 
870 U 
870 u 

SYD-SB-18W 
30-36” 

I-24-93 

ugn(s 

1 

400 u 
400 u 
400 u 
400 u 
400 u 

400 u 
400 u 
400 u 
400 u 
400 u 

403 u 
400 u 
400 u 
400 u 
400 u 

400 u 
400 u 
400 u 
400 u 
400 u 

400 u 
400 u 
400 u 
400 u 
400 u 

980 U 
400 u 
980 U 
400 u 
400 u 

400 il 
980 U 
400 u 
980 u 
980 U 

SYD-SB-19s 
O-6” 

l-24-93 
wh4 

1 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

860 u 
350 u 
860 u 
350 u 
350 u 

350 u 
860 u 
350 u 
860 u 
850 U 

SYD-SE-20S 
O-6” 

l-24-93 
Km 

1 

370 u 
370 u 
370 u 
370. u 
370 u 

370 u 
370 u 
370 U’ 
370 u 
370 u 

370 u 
370 u 
370 u 
370 u 
370 u 

370 u 
370 u 
376 u 
370 u 
370 u 

370 u 
370 u 
370 u 
370 u 
370 u 

890 u 
370 u 
890 U 
,370 u 
370 u 

370 u 
890 u 
370 u 
890 U 
890 u 

SYD-SE-21s 
O-6’ 

1-23-93 
u9nw 

1 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

860 u 
350 u 
860 u 
350 u 
350 u 

350 u 
860 u 
350 u 
860 u 
850 U 

SYDSB-2lW 
30-36” 

l-23-93 
u9lk9 

1 

380 U 
380 U 
380 u 
380 U 
380 u 

380 U 
380 u 
380 u 
380 U 
380 U 

380 U 
380 U 
380 U 
380 U 
380 U 

380 U 
380 U 
380 u 
380 u 
380 U 

380 u 
380 u 
380 u 
380 u 
380 u 

920 u 
300 u 
920 u 
380 u 
380 u 

380 u 
920 u 
300 u 
920 u 
920 u 

SYD-SB-22s 
O-6” 

l-24-93 
Kllk9 

1 

360 U 
360 U 
360 U 
360 U 
360 U 

360 U 
360 u 
360 U 
360 U 
360 u 

360 U 
360 u 
360 U 
360 U 
360 U 

360 U 
360 u 
360 u 
360 U 
360-U 

360 U 
360 U 
360 u 
360 U 
360 U 

870 U 
360 u 
070 u 
360 u 
360 u 

360 u 
070 u 
360 u 
070 u 
870 U 

SYD-SB-PPW 
30.36” 

1-24-93 
Km 

1 

390 u 
390 u 
390 u 
390 u 
390 u 

390 u 
390 u 
390 u 
390 u 
390 u 

390 u 
390 u 
390 u 
390 u 
390 u 

390 u 
390 u 
390 u 
390 u 
390 u 

390 u 
390 u 
390 u 
390 u 
390 u 

950 u 
390 u 
950 u 
390 u 
390 u 

390 u 
950 u 
390 u 
950 u 
950 u 



ANALYTICAL SUMMARY OF SEMIVOlATlLE ORGANIC SOIL SAMPLES (CONTINUED) 
CAMP ALLEN SALVAGE YARD PA/Sf 

SAMPLE NUMBER 
SAMPLE LOCATION 
DATE SAMPLED 
UNIT 

SEMIVOLATILE DILUTION FACTOR 

Dibenzofuran 
2.4-Dinitrotoluene 
Diethylphthalate 
4Chlorophenykphenylether 
Fluorene 

4-Nitroaniline 
4.6-DinitroQ-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 

Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthatate 

Fluoranthene 
Pyrene 
Butylbenzylphthafate 
3.3’-Dichlorobenzidene 
Benzo(a)antftracene 

Chrysene 
bis(2-Ethylhexyf)phthalate 
Di-n-octylphthafate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,f)perylene 

SYD-SB-18s 
O-6” 

l-24-93 
w/kg 

1 

360 U 
360 U 
360 U 
360 U 
360 U 

870 u 
870 U 
360 U 
360 U 
360 U 

870 U 
360 U 
360 U 
360 U 
360 U 

360 U 
360 U 
360 U 
360 U 
360 U 

360 U 
360 u 
360 U 
360 U 
360 U 

360 U 
360 U 
360 U 
360 U 

SYD-SB-18W 
30-36” 

l-24-93 
Kmi 

1 

400 u 
400 u 
400 u 
400 u 
400 u 

980 U 
980 u 
400 u 
400 u 
400 u 

980 U 
406 u 
400 u 
400 u 
400 u 

400 u 
400 u 
400 u 
400 u 
400 u 

400 u 
406 u 
400 u 
400 u 
400 u 

400 u 
400 u 
400 u 
400 u 

SYD-SB-19s 
O-6” 

l-24-93 
udkg 

1 

350 u 
350 u 
350 u 
350 u 
350 u 

860 U 
860 U 
350 u 
350 u 
350 u 

860 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 

SYD-SBQOS 
O-6” 

l-24-93 
WkJ 

1 

370 u 
370 u 
370 u 
370 u 
370 u 

890 U 
890 U 
370 u 
370 u 
370 u 

890 U 
370 u 
370 u 
370 u 
370 u 

370 u 
376 u 
370 u 
370 u 
370 u 

370 u 
370 u 
370 u 
376 u 
370 ‘U 

370 u 
370 u 
370 u 
370 u 

SYDSB-21s 
O-6” 

l-23-93 
wkt 

1 

350 u 
350 u 
350 u 
350 u 
350 u 

860 u 
860 U 
350 u 
350 u 
350 u 

860 u 
350 u 
350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 
350 u 

350 u 
86 J 

350 u 
350 u 
350 u 

350 u 
350 u 
350 u 
350 u 

SYDSE21W 
3036” 

l-23-93 
u9nc9 

1 

380 U 
380 U 
380 u 
380 u 
380 u 

920 u 
920 u 
380 u 
380 u 
380 u 

920 u 
380 U 
380 u 
360 U 
380 u 

380 U 
380 u 
380 U 
380 u 
380 u 

380 U 
380 u 
380 U 
380 u 
380 u 

380 u 
380 U 
380 U 
380 U 

SY D-S B-22s 
O-6” 

l-24-93 
WJm 

1 

360 U 
360 U 
360 U 
360 U 
360 U 

:e70 u 
870 U 

i360 U 
360 U 
360 U 

870 u 
360 U 
360 u 
360 U 
360 U 

360 U 
360 U 
360 U 
360 U 
360 U 

360 U 
360 U 
360 U 
360 U 
360 U 

360 U 
360 U 
360 U 
360 U 

SYD-SE22W 
30-36” 

l-24-93 
wnw 

1 

390 u 
390 u 
390 u 
390 u 
390 u 

950 u 
950 u 
390 u 
390 u 
390 u 

950 u 
390 u 
396 u 
390 u 
390 u 

390 u 
390 u 
390 u 
399 u 
390 u 

390 u 
390 u 
390 u 
390 u 
390 u 

390 u 
390 u 
390 u 
390 u 



0 4B 
ANALYTICAL SUMMARY OF SEMIVOLATILE ORGANIC SOIL SAMPLES (CONTINUED) 

CAMP ALLEN SALVAGE YARD PAlSI 

SAMPLE NUMBER SYD-SB-18s SYD-SB-18W SYD-SB-19s SYD-SB-20s SYD-SB-21s SYD-SB-21 W SYD-SBQPS SYD-SE22W 
SAMPLE LOCATION O-6” 30.36” O-6” 04’ O-6” 36-36” O-6” 3036” 
DATE SAMPLED l-24-93 l-24-93 1-24-93 l-24-93 l-23-93 l-23-93 1-24-93 l-24-93 
UNIT Kl/k9 wlk9 w/kg wk3 umg Km w/kg w/k9 

SEMIVOLATILE DILUTION FACTOR 

T.1.C.s 

Alkyl Substituted Phenol 
Dodecane, 6-methyl 
Unknown Alkane 
Trimethyl Naphthalene Isomer 
Unknown Alkane C13H28 

Undecane,3.6-dimethyl 
Unknown Cl4 HlO Cl4 
Heptacosane 
Heptadecane,S-octyl 
Docosane 

3-Penten-2-one.4-methyl 
Benzaldehyde 
Alkyl Substituted Cyclohexane 
Undecane 
Benzene.l-chloro-2-[-chloro 

l,l’-l3iphenyl.2.2’,4.4’,5-Pe 
l,l-Dichloro-2,2’-bis(p-chlor 
l,l’-Biphenyl,2,2’,3,3’,66 
l.l’-BiphenyLhexachloro 
Benzene.l,4dichloro-2-isocy 

Unknown Aliphatic Acid 
l,l’Biphenyl,2,3,3’,4’6pen 

1 1 1 \ 1 1 1 1 1 

370 J 

180 BJ 

250 J 



SAMPLE NUMBER 
SAMPLE DEPTH 
DATE SAMPLED 
UNIT 

PESTICIDE DILUTION FACTOR 

Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC (Lindane) 
Heptachlor 

Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4.4,-DDE 

Endrin 
Endosulfan II 
4.4’-DDD 
Endosulfan sulfate 
4,4’-DDT 

Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 

POLYCHLORINATED BIPHENYLS 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 

Aroclor-1254 
Aroclor-1260 

SYD-SB-01s 
o-6” 

l-23-93 

wnw 

30 

58 UJ 
58 UJ 
58 UJ 
58 UJ 
58 UJ 

58 UJ 
58 UJ 
58 UJ 

110 UJ 
110 UJ 

110 UJ 
110 UJ 
110 UJ 
110 UJ 
110 UJ 

580 UJ 
110 UJ 
110 UJ 

58 UJ 
58 UJ 

5600 UJ 

1100 UJ 
2300 UJ 
1100 UJ 
1100 UJ 
1100 UJ 

14000 J. 
5600 J 

ANALYTICAL SUMMARY OF PCB SOIL SAMPLES 
CAMP ALLEN SALVAGE YARD PAJSI 

SYDSB-OlW 
42-48” 

I-23-93 

wnc9 

1 

1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 

1.9 UJ 
1.9 UJ 
1.9 UJ 
10 J 

400 J 

3.7 UJ 
3.7 UJ 
3.7 UJ 
2.6 J 

240 J 

19 UJ 
3.7 UJ 
6.1 J 
1.9 UJ 
1.9 UJ 

190 UJ 

37 UJ 
75 UJ 
37 UJ 
37 UJ 
37 UJ 

37 UJ 
37 UJ 

SYD-SB-02s 
O-6” 

l-23-93 

Km9 

25 

49 UJ 
49 UJ 
49 UJ 
49 UJ 
49 UJ 

49 UJ 
49 UJ 
49 UJ 
96 UJ 
96 UJ 

96 UJ 
96 UJ 
96 UJ 
96 UJ 
96 UJ 

490 UJ 
96 UJ 
96 UJ 
49 UJ 
49 UJ 

4900 UJ 

960 UJ 
1900 UJ 

960 UJ 
960 UJ 
960 UJ 

28000 J 
‘SW0 J 

SYD-SB-OiD 
30-36’ 

l-23-93 

lm9 

1 

2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 

2.1 UJ 
21 UJ 
2.1 UJ 
4.1 UJ 
4.1 UJ 

4.1 UJ 
4.1 UJ 
4.1 UJ 
4.1 UJ 
4.1 UJ 

21 UJ 
4.1 UJ 
4.1 UJ 
2.1 UJ 
21 UJ 

210 UJ 

41 UJ 
84 UJ 
41 UJ 
41 UJ 
41 UJ 

110 J 
24 J 

SYD-SE03s 
0-e 

l-23-93 

u9ncs . 

1 

2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 

2 UJ 
2 UJ 
2 UJ 
4 UJ 
4 UJ 

4 UJ 
4 UJ 
4 UJ 
4 UJ 
4 UJ 

20 UJ 
4 UJ 
4 UJ 
2 UJ 

1.7 J 
200 UJ 

40 UJ 
81 UJ 
40 UJ 
40 UJ 
40 UJ 

450 J 
40 UJ 

SYD-SB-03D 
30-36” 

l-23-93 

u9&l 

1 

2.2 UJ 
2.2 UJ 
2.2 UJ 
2.2 UJ 
2.2 UJ 

22 UJ 
2.2 UJ 
2.2 UJ 
4.2 UJ 
4.2 UJ 

4.2 UJ 
4.2 UJ 
4.2 UJ 
4.2 UJ 
4.2 UJ 

22 UJ 
4.2 UJ 
4.2 UJ 
2.2 UJ 
22 UJ 

220 UJ 

42 UJ 
85 UJ 
42 UJ 
42 UJ 
42 UJ 

42 UJ 
9.3 J 

SYD-SEO4S 
o-6” 

l-23-93 

wnc9 

1 

1.8 UJ 
3.1 J 
1.8 UJ 
1.8 UJ 
1.8 UJ 

1.8 UJ 
1.8 UJ 
1.8 UJ 
3.6 UJ 
3.6 UJ 

3.6 UJ 
3.6 UJ 
3.6 UJ 
3.6 UJ 
3.6 UJ 

18 UJ 
3.6 UJ 
3.6 UJ 
1.8 UJ 
4.6 J 

180 UJ 

36 UJ 
73 UJ 
36 UJ 
36 UJ 
36 UJ 

1706 J 
470 J 

SYD-SBMD 
30-36” 

l-23-93 

F.m 

1 

2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 

2 UJ 
2 UJ 
2 UJ 

3.8 UJ 
3.8 UJ 

3.8 UJ 
3.8 UJ 
3.8 UJ 
3.8 UJ 
3.8 UJ 

20 UJ 
3.8 UJ 
3.8 UJ 

2 UJ 
2 UJ 

200 UJ 

38 UJ 
77 UJ 
38 UJ 
38 UJ 
38 UJ 

38 UJ 
38 UJ 



SAMPLE NUMBER 
SAMPLE DEPTH 
DATE SAMPLED 
UNIT 

PESTICIDE DILUTION FACTOR 

Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC (Lfndane) 
Heptachlor 

Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4’-DDE 

Endtin 
Endosulfan II 
4.4’.DOD 
Endosullan sulfate 
4,4’-DDT 

Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 

POLYCHLORINATED BIPHENYLS 
Amclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 

Aroclor-1254 
Aroclor-1260 

SYDSB-05s 
O-6” 

l-23-93 

w/kg 

1 

1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 

1.8 UJ 
1.8 UJ 
1.8 UJ 
3.5 UJ 
3.5 UJ 

3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 

18 UJ 
3.5 UJ 
3.5 UJ 
1.8- UJ 
1.8 UJ 

180 UJ 

35 UJ 
71 UJ 
35 UJ 
35 UJ 
35 UJ 

35 UJ 
35 UJ 

ANALYTICAL SUMMARY OF PCB SOIL SAMPLES 
CAMP ALLEN SALVAGE YARD PA/SI 

SYDSB-05W 
30-36” 

l-23-93 

u9nca 

1 

1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 

1.9 UJ 
1.9 UJ 
1.9 UJ 
3.7 UJ 
3.7 UJ 

3.7 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 

19 UJ 
3.7 UJ 
3.7 UJ. 
1.9 UJ 
1.9 UJ 

190 UJ 

37 UJ 
74 UJ 
37 UJ 
37 UJ 
37 UJ 

37 UJ 
37 UJ 

SYDSB-06s 
O-6” 

l-23-93 

Pia 

1 

2.5 UJ 
2.5 UJ 
2.5 UJ 
2.5 UJ 
2.5 UJ 

2.5 UJ 
2.5 UJ 
2.5 UJ 
4.9 UJ 
4.9 UJ 

4.9 UJ 
4.9 UJ 
4.9 UJ 
4.9 UJ 
4.9 UJ 

25 UJ 
4.9 UJ 
4.9 UJ 
2.5 UJ 
2.5 UJ 

250 UJ 

49 UJ 
100 UJ 
49 UJ 
49 UJ 
49 UJ 

49 UJ 
49 UJ 

SYD-SB-OGD 
30-36” 

1.2393 

wiw 

1 

2 UJ 
2 UJ 
2 UJ 
2 UJ 
2UJ 

2 UJ 
2 UJ 
2 UJ 

3.9 UJ 
3.9 UJ 

3.9 LJJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 

20 UJ 
3.9 UJ 
3.9 UJ 

2 UJ 
2 UJ 

200 UJ 

39 UJ 
79 UJ 
39 UJ 
39 UJ 
39 UJ 

39 UJ 
39 UJ 

SYD-SB-07s 
O-6” 

l-23-93 

uLlk9 

1 

1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 

1.9 UJ 
1.9 UJ 
1.9 UJ 
3.7 UJ 
3.7 UJ 

3.7 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 

19 UJ 
3.7 UJ 
3.7 UJ 
1.9 UJ 
1.9 UJ 

190 UJ 

37 UJ 
76 UJ 
37 UJ 
37 UJ 
37 UJ 

720 J 
37 UJ 

(CONTINUED) 

SYD-SB-07D 
30-36’ 

l-23-93 

xJnc9 

1 

1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ , 

1.9 UJ 
1.9 UJ 
1.9 UJ 
3.7 UJ 
3.7 UJ 

3.7 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 

19 UJ 
3.7 UJ 
3.7 UJ 
1.9 UJ 
1.9 UJ 

190 UJ 

37 UJ 
74 UJ 
37 UJ 
37 UJ 
37 UJ 

37 UJ 
37 UJ 

‘SYD-SB-OBS 
O-6” 

l-23-93 

wm 

1 

1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 

1.8 UJ 
1.8 UJ 
1.8 UJ 
3.5 UJ 
69 J 

3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
180 J 

18 UJ 
3.5 UJ 
3.5 UJ 
5.6 J 
6.8 J 

180 UJ 

35 UJ 
72 UJ 
35 UJ 
35 UJ 
35 UJ 

35 UJ 
61 J 

SYD-SB-68D 
30-36” 

l-23-93 

wm 

1 

2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 

2 UJ 
2 UJ 
2 UJ 

3.9 UJ 
3.9 UJ 

3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 

20 UJ 
3.9 UJ 
3.9 UJ 

2 UJ 
2 UJ 

200 UJ 

39 UJ 
80 UJ 
39 UJ 
39 UJ 
39 UJ 

39 UJ 
39 UJ 



SAMPLE NUMBER 
SAMPLE DEPTH 
DATE SAMPLED 
UNIT 

PESTICIDE DfLLJTfON FACTOR 

Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC (Lindane) 
Heptachlor 

Afdrin 
Heptachlor epoxfde 
Endosulfan I 
Dieldrin 
4,4*-DDE 

Endrfn 
Endosulfan II 
4,4’-DDD 
Endosulfan sulfate 
4,4’-DDT 

Methoxychlor 
Endrin Ketone 
Endrfn Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 

POLYCHLORINATED BIPHENYLS 
Aroclor.1016 
Aroclor-1221 
Aroclor-1232 
Arocfor-1242 
Aroclor-1248 

Arocfor-1254 
Aroclor-1260 

SYD-SB-09s 
O-6” 

l-24-93 

Kllkg 

1 

2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 

2 UJ 
2 UJ 
2 UJ 

3.9 UJ 
3.9 UJ 

3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 LIJ 
3.9 UJ 

20 UJ 
3.9 UJ 
3.9 UJ 

2 UJ 
2 UJ 

200 UJ 

39 UJ 
79 UJ 
39 UJ 
39 UJ 
39 UJ 

39 UJ 
39 UJ 

ANALYTICAL SUMMARY OF PCS SOIL SAMPLES 
CAMP ALLEN SALVAGE YARD PA/S1 

SYD-SB-09D 
30-36” 

l-24-93 

w/kg 

1 

2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 

21 UJ 
2.1 UJ 
2.1 UJ 

4 UJ 
4 UJ 

4 UJ 
4 UJ 
4 UJ 
4 UJ 
4 UJ 

21 UJ 
4 UJ 
4 UJ 

2.1 UJ 
2.1 UJ 

210 UJ 

40 UJ 
82 UJ 
40 UJ 
40 UJ 
40 UJ 

40 UJ 
40 UJ 

SYD-SB-10s 
O-6” 

l-24-93 

w&l 

1 

1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 

1.8 UJ 
1.8 UJ 
1.8 UJ 
9.3 J 
4.7 3 

3.6 UJ 
3.8 UJ 
3.6 UJ 
3.8 UJ 
5.5 J 

18 UJ 
1.9 J 
3.8 UJ 
2.8 J 
1.8 UJ 

180 UJ 

36 UJ 
73 UJ 
38 UJ 
36 UJ 
38 UJ 

36 UJ 
55 J 

SYD-SB-1OD 
3036” 

l-24-93 

usncg 

1 

1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 

1.8 UJ 
1.8 UJ 
1.8 UJ 
3.5 UJ 
3.5 UJ 

3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 

18 UJ 
3.5 UJ 
3.5 UJ 
1.8 UJ 
1.8 UJ 

180 UJ 

35 UJ 
71 UJ 
35 UJ 
35 UJ 
35 UJ 

35 UJ 
35 UJ 

SYD-SB-IODDL 
30-36” 

l-24-93 

wnw 

20 

38 UJ 
36 UJ 
36 UJ 
38 UJ 
38 UJ 

36 UJ 
36 UJ 
36 UJ 
69 UJ 
69 UJ 

69 UJ 
69 UJ 
69 UJ 
69 UJ 
69 UJ 

360 UJ 
69 UJ 
69 UJ 
36 UJ 
36 UJ 

3600 UJ 

696 UJ 
1400 UJ 

690 UJ 
690 UJ 
690 UJ 

690 UJ 
1600 J 

(CONTINUED) 

SYD-SB-11s 
o-6” 

l-24-93 

wb 

1 

1.8 UJ 
t.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 

1.8 UJ 
1.8 UJ 
1.8 UJ 
3.5 UJ 
3.5 UJ 

3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 

18 UJ 
3.5 UJ 
3.5 UJ 
1.8 UJ 
3.6 J 

180 UJ 

35 UJ 
72 UJ 
35 UJ 
35 UJ 
35 UJ 

1600 J 
35 UJ 

SYD-SE1lD 
39-36” 

l-24-93 

Km 

1 

1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 

1.8 UJ 
1.8 UJ 
1.8 UJ 
3.5 UJ 
3.5 UJ 

3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 

78 UJ 
3.5 UJ 
3.5 UJ 
1.8 UJ 
1.8 UJ 

180 UJ 

35 UJ 
71 UJ 
35 UJ 
35 UJ 
35 UJ 

200 J 
70 J 

SYD-SB-12s 
O-W 

l-24-93 

wk3 

1 

1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 

1.8 UJ 
1.8 UJ 
1.8 UJ 
3.5 UJ 
3.5 UJ 

3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 

18 UJ 
3.5 UJ 
3.5 UJ 
1.8 UJ 
1.8 UJ 

180 UJ 

35 UJ 
72 UJ 
35 UJ 
35 UJ 
35 UJ 

140 J 
37 J 



SAMPLE NUMBER 
SAMPLE DEPTH 
DATE SAMPLED 
UNIT 

PESTICIDE DILUTION FACTOR 

Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC (Lfndane) 
Heptachlor 

Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldiin 
4,4*-DDE 

Endrin 
Endosulfan II 
4.4’.DDD 
Endosulfan sulfate 
4.4’-DDT 

Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 

POLYCHLORINATED BIPHENYLS 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 

Aroclor-1254 
Aroclor-1260 

SYD-SB-12W 
48-58” 

l-24-93 

WnKl 

1 

1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 

1.9 UJ 
1.9 UJ 
1.9 UJ 
3.7 UJ 
3.7 UJ 

3.7 UJ 
3.7 UJ 
0.8 J 
3.7 UJ 
3.7 UJ 

19 UJ 
3.7 UJ 
3.7 UJ 
1.9 UJ 
1.9 UJ 

190 UJ 

37 UJ 
76 UJ 
37 UJ 
37 UJ 
37 UJ 

37 UJ 
37 UJ 

ANALYTICAL SUMMARY OF PC9 SOIL SAMPLES 
CAMP ALLEN SALVAGE YARD PA/St 

SYD-SB-13s 
O-6” 

l-24-93 

udkg 

1 

1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 

1.8 UJ 
1:8 UJ 
1.8 UJ 
3.5 UJ 
3.5 UJ 

3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 

18 UJ 
3.5 UJ 
3.5 UJ 
1.8 UJ 
1.8 UJ 

180 UJ 

35 UJ 
71 UJ 
35 UJ 
35 UJ 
35 UJ 

190 J 
35 UJ 

SYD-SB-i3D 
30-36” 

l-24-93 

Km 

1 

1.9 UJ 
1.9 US 
1.9 UJ 
1.9 UJ 
1.9 UJ 

1.9 UJ 
1.9 UJ- 
1.9 UJ 
3.8 UJ 
3.6 UJ 

3.8 UJ 
3.6 UJ 
3.8 UJ 
3.6 UJ 
3.6 UJ 

19 UJ 
3.6 UJ 
3.6 UJ 
1.9 UJ 
1.9 UJ 

190 UJ 

38 UJ 
74 UJ 
36 UJ 
36 UJ 
36 UJ 

36 UJ 
36 UJ 

SYD-SB-14s 
O-6” 

l-24-93 

WkJ 

1 

1.4 J 
1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 

1.9 UJ 
1.9 UJ 
1.9 UJ 
3.6 UJ 
3.6 UJ 

3.6 UJ 
3.6 UJ 
3.6 UJ 
3.6 UJ 

280 J 

19 UJ 
3.8 UJ 
3.6 UJ 
1.9 UJ 
1.9 UJ 

198 UJ 

36 UJ 
74 UJ 
36 UJ 
36 UJ 
36 UJ 

4000 J 
980 J 

SYD-SB-14W 
30-36” 

l-24-93 

wm 

i 

2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 

2.1 UJ 
2.1 UJ 
2.1 UJ 

4 UJ 
4UJ 

4 UJ 
4 UJ 
4 UJ 
4 UJ 
4 UJ 

21 UJ 
4 UJ 
4 UJ 

21 UJ 
2.1 UJ 

210 UJ 

40 UJ 
82 UJ 
40 UJ 
40 UJ 
40 UJ 

62 J 
18 J 

(CONTINUED) 

SYD-SB-15s 
o-w 

l-24-93 

w/kg 

1 

1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 

1.8 UJ 
1.8 UJ 
1.8 UJ 
3.4 UJ 
3.4 UJ 

1.7 J 
3.4 UJ 
3.4 UJ 
3.4 UJ 
25 J 

18 UJ 
3.4 UJ 
3.4 UJ 
1.8 UJ 
1.8 UJ 

180 UJ 

34 UJ 
69 UJ 
34 UJ 
34 UJ 
34 UJ 

510 J 
190 J 

SYD-SB-15D 
30-36” 

l-24-93 

w/kg 

1 

2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 

23 UJ 
2.3 UJ 
2.3 UJ 
4.4 UJ 
4.4 UJ 

4.4 UJ 
4.4 UJ 
4.4 UJ 
4.4 UJ 
2.8 J 

23 UJ 
4.4 UJ 
4.4 UJ 
2.3 UJ 
2.3 UJ 

230 UJ 

44 UJ 
89 UJ 
44 UJ 
44 UJ 
44 UJ 

44 UJ 
44 UJ 

SYD-SB-16s 
O-6” 

l-24-93 

ww 

1 

1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 

1.8 UJ 
1.8 UJ 
1.8 UJ 
3.5 UJ 
3.5 UJ 

3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 

18 UJ 
3.5 UJ 
3.5 UJ 
1.8 UJ 
1.8 UJ 

180 UJ 

35 UJ 
72 UJ 
35 UJ 
35 UJ 
35 UJ 

35 UJ 
62 J 



SAMPLE NUMBER 
SAMPLE DEPTH 
DATE SAMPLED 
UNIT 

PESTICIDE DILUTION FACTOR 

Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC (Lindane) 
Heptachlor 

Afdrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4’-DDE 

Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan sulfate 
4.4’-DDT 

Methoxychlor 
Endrin Ketone 
Endrfn Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 

POLYCHLORINATED BIPHENYLS 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 

Aroclor-1254 
Aroclor-1260 

SYDSB-16D 
30-36” 

l-24-93 

WV3 

1 

2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 

2 UJ 
2 UJ 
2 UJ 

3.9 UJ 
3.9 UJ 

3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 

20 UJ 
3.9 UJ 
3.9 UJ 

2 UJ 
2 UJ 

200 UJ 

39 UJ 
80 UJ 
39 UJ 
39 UJ 
39 UJ 

39 UJ 
39 UJ 

ANALYTICAL SUMMARY OF PC9 SOIL SAMPLES GONTINUED) 
CAMP ALLEN SALVAGE YARD PA/S1 

SYD-SB-17s 
O-6” 

l-24-93 

wnw 

1 

1;8 UJ 
1.8 UJ 
1.8 UJ 
1;8 UJ 
1.8 UJ 

1.8 UJ 
1.8 UJ 
1.8 UJ 
3.5 UJ 
3.5 UJ 

3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 

18 UJ 
3.5 UJ 
3.5 UJ 

0.69 J 
1.8 UJ 

100 UJ 

**. 35 UJ 
71 UJ 
35 UJ 
35 UJ 
35 UJ 

35 UJ 
20 J 

SYD-SB-17D 
30-36” 

l-24-93 

ugkl 

1 

2 UJ 
2 UJ 
2 u.l 
2 UJ 
2 UJ 

2 UJ 
2 UJ 
2 UJ 
4 UJ 
4 UJ 

4 UJ 
4 UJ 
4 UJ 
4 UJ 
4 UJ 

20 UJ 
4 UJ 
4 UJ 
2 UJ 
2 UJ 

200 UJ 

40 UJ 
81 UJ 
40 UJ 
40 UJ 
40 UJ 

40 UJ 
52 J 

SY D-SB-1 8s 
O-6” 

l-24-93 

wkl 

1 

1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 

1.8 UJ 
1.8 UJ 
1.8 UJ 
3.6 UJ 
3.6 UJ 

3.6 UJ 
3.6 UJ 
3.6 UJ 
3.6 UJ 
13 J 

18 UJ 
3.6 UJ 
3.6 UJ 
1.8 UJ 
1.8 UJ 

180 UJ 

36 UJ 
73 UJ 
36 UJ 
38 UJ 
36 UJ 

36 UJ 
9.8 J 

SYD-SB-18W 
30-36” 

l-24-93 

WI% 

1 

2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 

2 UJ 
2 UJ 
2 UJ 
4 UJ 
4 UJ 

4 UJ 
4 UJ 
4 UJ 
4 UJ 
4 UJ 

20 UJ 
4 UJ 
4 UJ 
2 UJ 
2 UJ 

200 UJ 

40 UJ 
81 UJ 
40 UJ 
40 UJ 
40 UJ 

40 UJ 
40 UJ 

SYD-SE-19s 
O-6” 

l-24-93 

wlkg 

1 

1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 

1.8 UJ 
1.8 UJ 
1.8 UJ 
3.5 UJ 
3.5 UJ 

3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 

18 UJ 
3.5 UJ 
3.5 UJ 
1.8 UJ 
1.8 UJ 

180 UJ 

35 UJ 
72 UJ 
35 UJ 
35 UJ 
35 UJ 

35 UJ 
35 UJ 

SYD-SB-19D 
30-36” 

l-24-93 

w?3 

1 

1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 

1.8 UJ 
1.8 UJ 
1.8 UJ 
3.6 UJ 
3.6 UJ 

3.6 UJ 
3.6 UJ 
3.6 UJ 
3.6 UJ 
3.6 UJ 

ia UJ 
3.6 UJ 
3.6 UJ 
1.8 UJ 
1.8 UJ 

180 UJ 

36 UJ 
73 UJ 
36 UJ 
36 UJ 
36 UJ 

36 UJ 
36 UJ 

SYD-S&LOS 
O-6” 

l-24-93 

wb 

1 

1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 

1.9 UJ 
1.9 UJ 
1.9 UJ 
3.7 UJ 
3.7 UJ 

3.7 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 

19 UJ 
3.7 UJ 
3.7 UJ 
1.9 UJ 
1.9 UJ 

190 UJ 

37 UJ 
74 UJ 
37 UJ 
37 UJ 
37 UJ 

37 UJ 
9.4 J 



SAMPLE NUMBER 
SAMPLE DEPTH 
DATE SAMPLED 
UNIT 

PESTICIDE DILUTION FACTOR 

Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-EIHC (Lfndane) 
Heptachlor 

Aldrfn 
Heptachlor epoxide 
Endosulfan I 
Dieldrfn 
4.4’.DDE 

Endrfn 
Endosulfan II 
4.4’.DDD 
Endosulfan sulfate 
4,4’-DDT 

Methoxychlor 
Enddn Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 

POLYCHLORINATED BIPHENYLS 
Aroclor-1018 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 

Aroclor-1254 
Aroclor-1260 

SYD-SB-POD 
30.36” 

l-24-93 

w/kg 

1 

2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 

2 UJ 
2 UJ 
2 UJ 

1.8 J 
3.8 UJ 

3.8 UJ 
3.8 UJ 
3.8 UJ 
3.8 UJ 
2.2 J 

20 UJ 
3.8 UJ 
3.8 UJ 

2 UJ 
2 UJ 

200 UJ 

38 UJ 
78 UJ 
38 UJ 
38 UJ 
38 UJ 

38 UJ 
38 UJ 

ANALYTICAL SUMMARY OF PCB SOIL SAMPLES (CONTINUED) 

SYD-SBQlS 
O-S’ 

l-24-93 

wk? 

1 

1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 

1.8 UJ 
1.8 UJ 
1.8 UJ 
3.5 UJ 
3.5 UJ 

3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 

18 UJ 
3.5 UJ 
3.5 UJ 
1.8 UJ 
1.8 UJ 

180 UJ 

35 UJ 
72 UJ 
35 UJ 
35 UJ 
35 UJ 

35 UJ 
35 UJ 

CAMP ALLEN SALVAGE YARD PAJSI 

SYD-SB-21W 
30-3s’ 

l-24-93 

w/kg 

1 

2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 

2 UJ 
2 UJ 
2 UJ 

3.8 UJ 
3.8 UJ 

3.8 UJ 
3.8 UJ 
3.8 UJ 
3.8 UJ 
3.8 UJ 

20 UJ 
3.8 UJ 
3.8 UJ 

2 UJ 
2 UJ 

200 UJ 

38 UJ 
77 UJ 
38 UJ 
38 UJ 
38 UJ 

38 UJ 
38 UJ 

SYD-SB-22s 
o-6” 

l-24-93 . 

wnw 

1 

1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 

1.8 UJ 
1.8 UJ 
1.8 UJ 
3.6 UJ 
3.6 UJ 

3.6 UJ 
3.6 UJ 
3.6 UJ 
3.6 UJ 
7.3 J 

18 UJ 
3.8 UJ 
3.6 UJ 
1.8 UJ 
1.8 UJ 

180 UJ 

38 UJ 
73 UJ 
38 UJ 
36 UJ 
36 UJ 

38 UJ 
7.4 J 

SYD-SB-22W 
3036” 

l-24-93 

wkl 

1 

2 UJ 
2 UJ 
2 LiJ 
2 UJ 
2 UJ 

2 UJ 
2 UJ 
2 UJ 

3.9 UJ 
3.9 UJ 

3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 

20 UJ 
3.9 UJ 
3.9 UJ 

2 UJ 
2 UJ 

200 UJ 

39 UJ 
79 UJ 
39 UJ 
39 UJ 
39 UJ 

39 UJ 
39 UJ 



SAMPLE NUMBER 
SAMPLE DEPTH 
PERCENT SOLIDS 
DATE SAMPLED 
UNIT 

INORGANIC DILUTION FACTOR 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

Cadmium 
Calcium 
Chromium 
Cobalt 

Ww 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 

Nickel 
Potassium 
Selenium 

. Silver 
Sodium 

Thallium 
Vanadium 
Zinc 
Cyanide 

CRDL 

200 4260 
60 21.1 J 
10 5.1 

290 166 
5 0.36 

5 
5000 

10 
50 
25 

10 
50 
20 
IO 

ANALYTICAL SUMMARY OF INORGANIC SOIL SAMPLES 
CAMP ALLEN SALVAGE YARD PA/St 

SYD-SB-01s 
O-6” 

80% 
l-23-93 

mg/kg 

SYD-SB-OIW 
42-48” 
89.1% 

l-23-93 

mglkg 

SYD-SB-MS 
O-6” 

82.9% 
l-23-93 

47/kg 

SYDSB-04s 
O-6” 

92.3% 
l-23-93 

wlk3 

SYD-SB-OSS 
o-c? 

93.5% 
l-23-93 

mgFg 

SYD-SB-05W 
3036’ 
90.1% 

l-23-93 

mgh3 

SYD-SB-OIS 
O-6” 

92.8% 
l-23-93 

mg/kg 

SY D-SB-1 OS 
O-6” 

91.6% 
l-24-93 

w/kg 

4240 4080 3420 
3u 4.1 u 42.5 J 

5.2 4.0 14.8 
115 53.7 132 

0.33 0.23 0.42 

6200 
3.7 J 
1.9 
21 

0.21 

4930 4690 3740 
2.9 u 4.1 J 3.9 u 
3.0 2.6 25.1 

42.2 49.1 140. 
0.32 0.35 0.66 

22.4 25.3 5.9 15.6 
12700 41300 15200 5860 

85.3 17.8 15 57.7 
66.2 1.2 J 1.8 J 4.0 
558 54.5 31.9 463 

’ 0.41 J 
343 
8.4 
1.4 J 
5.6 

0.48 J 
610 
7.2 
2.1 J 
5.3 

1.6 J 
2260 

9.2 
3.4 
39 

1.5 J 
60500 

14.8 
3.5 
135 

87300 11100 6006 14100 5330 6150 9170 12800 
734 200 53.6 700 16 32.2 54.3 393 

2800 2540 521 2880 378 393 1640 1306 
354 94.4 44.6 143 14 26.7 142 169 
3.9 0.21 0.26 1.5 0.05 u 0.06 u 0.06 1.6 

63.7 
442 

0.17 J 
lo:3 
163 

8.7 J 
419 

0.17 J 
0.33 u 
385 

8.6 J 
611 

0.18 J 
7.5 

274 

39.2 
366 

0.21 u 
2.3 J 

70.8 

4.7 J 
429 

0.19 J 
1 J 

30.1 

4.3 J 
321 

0.22 J 
0.64 J 

43 

6.5 J 11.6 
1406 648 
0.19 J 1.2 

1.1 J 0.44 u 
71.7 534 

0.52 U 
26.2 
1490 

1.1 u 

0.52 U 
12.7 
255 
1.1 u 

0.54 u 
12.7 
104 
1.2 u 

0.63 U 
19:4 

1530 
1.1 u 

6.58 u 
11.3 

7.4 
1.1 u 

0.67 u 
11.5 
17.4 

1.1 u 

0.56 U 
14.3 
119 
1.1 u 

0.66 u 
21 

264 
1.1 u 



SAMPLE NUMBER 
SAMPLE DEPTH 
PERCENT SOLIDS 
DATE SAMPLED 
UNIT 

INORGANIC DILUTION FACTOR 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

Cadmium 
Calcium 
Chromium 
Cobab 

Wper 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 

Nickel 
Potassium 
Selenium 
Silver 
Sodium 

Thallium 
Vanadium 
Zinc 
Cyanide 

CRDL 

200 3670 3890 
60 3.4 u 6.6 J 
10 5.2 4.7 

200 69.2 118 
5 0.38 0.29 

5 3.8 1 J 
5000 23500 9970 

10 9.9 12.2 
50 0.94 J 1.9 J 
25 30 131 

100 4420 10700 6980 15100 
5 80 1390 7.8 620 

5000 791 556 1220 1930 
15 108 129 86.4 264 

0.2 0.17 0.17 0.08 u 2 

40 
5000 

5 
10 

5000 

IO 0.52 U 
50 12.4 
20 146 
10 i.1 u 

SYD-SB-11s SYD-SB-12s 
o-v O-6” 

93.5% 93.2% 
l-24-93 l-24-93 

mslks wFg 

2.8 J 8.9 
648 359 

0.17 J 0.2 J 
0.38 U 0.72 J 
272 153 

0.61 U 
16.2 
292 
1.1 u 

ANALYTICAL SUMMARY OF INORGANIC SOIL SAMPLES (CONTINUED) 
CAMP ALLEN SALVAGE YARD PA/S1 

SYD-SE12W 
48-56” 
87.9% 

l-24-93 

mgh3 

SYD-SB-14s 
O-6” 

90.6% 
I -24-93 

mglkg 

1080 4430 
3.8 U 21.9 J 
5.4 3.6 

10.5 86.2 
0.21 0.64 

0.21 u 43.5 
79100 2250 

5.7 J 85.9 
0.63 U 8.6 

2.7 J 5860 

0.84 u 
434 

0.22 u 
0.42 U 
669 

121 
j670 
0.18 J 

9 
55.1 

0.67 U 
4.6 J 
9.7 
1.1 u 

0.55 u 
26.6 
1040 

1.1 u 

SYD-SB-14w 
30-36” 
82.2% 

l-24-93 

msfia 

SYD-SB-17s 
o-8” 

94.3% 
l-24-93 

fwfig 

375 5480 
8.6 J 122 J 

0.95 1.7 
6.3 37.6 

0.23 U 0.16 

2.8 J 
196 
3.9 J 

0.93 J 
7.9 

0.66 J 
570 
8.4 
1.8 J 

15.1 

2090 6980 
12.2 682 
137 610 

12.5 524 
0.11 u 0.07 u 

3.7 J 
161 

.0.?4 u 
0.46 J 
42.9 u 

4.3 J 
464 

0.21 J 
0.49 J 
44.4 

0.72 U 
2.8 J 

51.4 
1.2 u 

0.63 u 
10.9 
32.2 

1.1 u 

SYD-SB-18s SYD-SB-18W 
O-6” 30-36” 

91.7% 825% 
l-24-93 l-24-93 

w/kg mgikg 

2690 1040 
6.1 J 4.3 u j 
2.6 3.4 

26.4 B*’ 9.1 
0.15 u 0.24 

0.46 J 0.24 U 
3610 8OQOO 

7.6 6.7 J 
0.61 J 0.72 U 
17.5 1.7 J 

7270 
349 
213 
6.6 

0.08 u 

6820 
2.4 

1040 
54.2 
0.09 

2 J 
381 

0.22 J 
0.3 u 
191 

0.96 U 
433 

0.19 J 
0.48 u 
688 

0.65 U 
7.3 

14.8 
1.1 u 

0.56 U 
4.3 J 
8.6 
1.2 u 



SAMPLE NUMBER 
SAMPLE DEPTH 
PERCENT SOLIDS 
DATE SAMPLED 
UNIT 

INORGANIC DILUTION FACTOR CRDL 

Aluminum 200 6780 7340 3220 2850 
Antimony 60 3.2 U 4.4 J 4.7 J 5.1 J 
Arsenic 10 1.9 2 2 4.1 
Barium 200 39.3 37.4 19.2 39.9 
Beryllium 5 0.35 J 0.22 0.21 0.2 

Cadmium 
Calcium 
Chromium 
Cobalt 

Wwr 

0.35 
284 

8 
2.5 J 
3.9 J 

0.66 J 
754 
10.6 

2J 
9.9 

0.21 J 
399 
5.3 J 

0.86 J 
31.2 

0.59 J 
1110 

5.5 J 
1.8 J 
7.2 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 

5760 2640 3280 7060 
14 29 11 34.4 

543 606 257 257 
71 36.5 13.3 46 

0.07 u 0.11 u 0.05 u 0.15 

Nickel 
Potassium 
Selenium 
Silver 
Sodium 

4.6 J 
328 

0.16 U 
0.89 J 
33.3 

5.5 
512 

0.22 J 
0.66 J 
46.6 

2.6 J 
309 
0.2 J 

0.43 J 
39.6 U 

3.1 J 
236 

0.18 J 
0.39 J 
36.2 U 

Thallium 10 0.47 u 0.66 u 0.61 U 0.53 u 0.59 u 0.7 u 
Vanadium 50 12.4 8.6 6.2 9.8 7.4 3.6 J 
Zinc 20 11.7 12.0 4.5 19.8 5.6 7.1 
Cyanide 10 1.1 u 1.1 u 1.1 u 1.1 u 1.1 u 1.2 u 

SYD-SB-19s 
0-e’ 

92.6% 
l-24-93 

w&2 

ANALYTICAL SUMMARY OF INORGANIC SOIL SAMPLES (CONTINUED) 
CAMP ALLEN SALVAGE YARD PA/S1 

SYD-SB-20s 
O-6” 

90.9% 
l-24-93 

wk3 

SY D-SBQIS 
o-6“ 

92.6% 
1-23-93 

mglka 

SYDSBQIW 
30-36” 
87.3% 

l-23-93 

w/kg 

SYD-SE22S 
O-6” 

92.1% 
l-24-93 

wh 

2770 
8.9 J 

2 
22.3 
0.21 u 

0.41 J 
2240 

8.1 J 
. 0.83 J 

14.1 

I 6800 
267 
220 
6.4 

0.09 u 

1.7 J 
344 
0.2 J 

0.41 J 
165 

SYD-SE-22W 
30-36” 
84.5% 

l-24-94 

w/h 

904 
4 u 

2.6 
6.7 

0.22 

0.22 u 
74900 

4.9 J 
0.67 U 

1.3 J 

6210 
3.5 

895 
47.3 
0.09 u 

0.89 U 
397 

0.23 U 
0.45 u 
644 



0 r 



ANALYTICAL SUMMARY OF’ TPH SOIL SAMPLES 
CAMP ALLEN SALVAGE YARD PA/St 

SAMPLE NUMBER SYD-SB-01 S SYD-SB-01 W SYD-SB-03s SYD-SRO4S SYD-SB-OSS 
SAMPLE DEPTH O-6’ 42-48’ O-6” O-6 O-6” 
DATE SAMPLED l-23-93 l-23-93 l-23-93 l-23-93 l-28-93 
UNIT w/h mgkg w/b w/kg muR3 

TPH(Method 418.1) 7000 1500 390 740 11 u 

SAMPLE NUMBER 
SAMPLE DEPTH 
DATE SAMPLED 
UNIT 

TPH(Method 418.1) 

SAMPLE NUMBER 
SAMPLE DEPTH 
DATE SAMPLED 
UNIT 

TPH(Method 418.1) 

SYD-SB-11 S SY D-SB-12s SYD-SB-12W SYD-SB-14s SY D-SB-14W 
O-6’ 

l-24-93 
w/kg 

O-6’ 
l-2493 
w/kg 

48-56” 
l-24-93 
mdkg 

O-6’ 
l-2493 
m9k3 

190 64 11 u 240 ’ ’ 

30-36’ 
l-24-93 
ms& 

12 u 

SYD-SB-18W SYD-SB-19s SYD-SBQOS SYD-SB-21 S SYD-SB-21 W 
30-36’ O-6’ O-6’ O-6’ 30.36 

l-24-93 l-24-93 1-24-93 l-23-93 l-23-93 

m/kg m3k3 fwlb mdk3 mg/kg 

12 u 11 u 11 u 32 11 u 

SYD-SBOSW SYDSEO8S 
30-36’ O-6’ 

1-23-93 l-23-93 
w/&i mgfig 

11 u 590 

SYD-SB-17s SYD-SB-18s 
O-6” 

l-2493 
m9lb 

O-6’ 
l-24-93 
w/kg 

550 11 u 

SYD-SB-22s SYD-SB-ZZW 
O-6’ 30-36’ 

l-2493 l-24-93 
m3m fnmg 

11 u 12 u 



SAMPLE NUMBER SYD-FE-01 
SAMPLE DESCRIPTION Potable 
DATE SAMPLED l-23-93 
UNIT xl/L 

VOLATILE ORGANIC% 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methyfene Chloride 

10 u 
10 u 
10 u 
10 u 
10 u 

Acetone 
Carbon Disulfide 
l,l-Dichloroethene 
1 .l-Dichloroethane 
1,2-Dichloroethene (total) 

10 u 
10 u 
10 u 
10 u 
10 u 

Chloroform 
1.2-Dichloroethane 
2.Butanone 
l.l,l-Trichloroethane 
Carbon Tetrachlorfde 

31 
10 u 
10 u 
10 u 
IO u 

Eromodichloromethane 
1,2-Dichforopropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 

9 J 
10 u 
10 u 
10 u 

2J 

I,l,2-Trfchloroethane 
Ehzene 
tram-1,3-Dichloropropene 
Bromoform 
4-MethylQ-Pentanone 

10 u 
10 u 
10 u 
10 u 
10 u 

2-Hexanone 
Tetrachforoethene 
1,1,2,2-Tetrachloroethane 
Tolusne 
Chlorobenzene 

Ethylbenzene 
Styrene 
Xylenes (totaf) 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
IO u 

Trichlorofluoromethane 10 u 

ANALYTICAL SUMMARY OF VOLATILE ORGANIC QA/QC SAMPLES 
CAMP ALLEN SALVAGE YARD PAlSI 

SYO-FE-02 
Delonized 

l-24-93 
w/L 

SYD-W-01 
Day 1 

l-23-93 
w/L 

SYD-RE3-02 
Day 2 

l-24-93 
w/L 

IO u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
IO u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 u 

10 u 
10 u 
10 u 
10 u 
25 

10 u 
IO u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
IO u 

IO u 
10 u 
10 u 
16 u 
IO u 

IO u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
IO u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 u 

10 u 
10 u 
10 u 
10 u 

2 J 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
IO u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 u 

SY D-TB-01 
Cooler 1 
l-2.5-93 

WR 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
IO u 

. 10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
IO u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 u 

SYD-TB-02 
Cooler 2 
i-25-93 

w/L 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 u 

SYD-TB-03 
Cooler 3 
l-25-93 

ug/L 

10 u 

10 u 
10 u 
10 u 

10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
IO u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
IO u 
IO u 

10 u 
10 u 
10 u 

10 u 



ANALYTICAL SUMMARY OF SEMI-VOLATILE ORGANIC QNQC SAMPLES 
CAMP ALLEN SALVAGE YARD PA/St 

SAMPLE NUMBER 
SAMPLE DESCRIPTION 
DATE SAMPLED 
UNIT 

SEMIVOLATILE DILUTION FACTOR 

Phenol 
bis(Z-Chloroethyl)ether 
2-Chlorophenol 
1.3-Dichlorobenzene 
1,4-Dichlorobenzene 

1,PDichlorobenzene 
2.Methylphenol 
2,2’-oxybis(l-Chloropropane) 
CMethylphenol 
N-Nhroso-di-n-propylamine 

Hexachloroethane 
Nitrobenzene 
lsophorone 
BNitrophenol 
2,4-Dimethylphenol 

bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1.2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 

Hexachlorobutadiene 
4-Chloro-3-methylphenol 
BMethylnaphtbalene 
Hexachlorocyclopentadiene 
2,4,&TrichlorophenoI 

2,4,5TrichlorophenoI 
BChloronaphthalene 
BNitroaniline 
Dlmethylphthalate 
Acenaphthylene 

P,&Dinitrotoluene 
3-Nitroanillne 
Acenaphthene 
2,CDinitrophenol 
4-Nitrophenol 

SYD-FB-01 
Potable 
l-23-93 

w/L 

1 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

25 u 
10 u 
25 u 
10 u 
10 u 

10 u 
25 U 
10 u 
25 U 
25 u 

SYD-FB-02 
Deionized’ 

l-24-93 
w/L 

1 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

26 U 
10 u 
26 U 
10 u 
10 u 

10 u 
26 U 
10 u 
26 U 
26 U 

SYD-R&O1 
Day 1 

l-23-93 
ug/L 

1 

11 u 
11 u 
11 u 
11 u 

-11 u 

11 u 
11 u 
11 u 
11 u 
I1 u 

11 u 
11 u 
11 u 
11 u 
11 u 

11 u 
. 11u 

11 u 
11 u 
11 u 

11 u 
I1 u 
11 u 
11 u 
11 u 

26 U 
il u 
26 u 
11 u 
11 u 

11 u 
26 U 
11 u 
26 U 
26 U 

SYD-RB-02 
Day 2 

l-24-93 
w/L 

10 u 
10 u 
10 u 
10 tJ 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

25 u 
to u 
25 u 
10 u 
10 u 

10 u 
25 U 
10 u 
25U 
25 U 



ANALYTICAL SUMMARY OF SEMI-VOLATILE ORGANIC QA/QC SAMPLES (CONTINUED) 
CAMP ALLEN SALVAGE YARD PA/S1 

SAMPLE NUMBER SYD-F&O1 
SAMPLfI DESCRIPTION Potable 
DATE SAMPLED l-23-93 
UNIT ug/L 

SEMIVOLATILE DILUTION FACTOR 1 

Dibentofuran 
2,lbDinitrotoluene 
Diethylphthalate 
4-Chlomphenyl-phenylether 
Fluorene 

4.Nitroaniline 
4.6Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyf-phenylether 
Hexachlorobenzene 

10 u 
10 u 
10 u 
10 u 
10 u 

25U 
25 U 
10 u 
10 u 
10 u 

Pentachlorophenol . 
Phenanthrene 
Anthracene 
Carbazole 
DEn-butylphthalate 

25 u 
10 u 
10 u 
10 u 
10 u 

Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3.3’-Dichlorobenzidene 
Benzo(a)anthracene 

Chrysene 
bls(2-Ethylhexyl)phthalate 
Dbn-octylphthalate 
Benzo(b)ffuoranthene 
Benzo(k)ffuorantftene 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

Eenzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibanz(a,h)anthracene 
Benzo(g,h,f)perylene 

IO u 
10 u 
10 u 
10 u 

T.1.C.s 

Benzaldehyde 
Hydroxymethoxybenzaldehyde 

SYD-FB-62 
Deionized 

l-24-93 
ug/L 

1 

10 u 
10 u 
10 u 
10 u 
10 u 

26 U 
26 U 
10 u 
10 u 
10 u 

26 U 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 

SYD-RB-01 
Day 1 

l-23-93 
U$L 

1 

SYD-RB-02 
Day 2 

I-24-93 
ug/L 

1 

11 u 10 u 
11 u 10 u 
11 u 10 u 
11 u 10 u 
II u 10 u 

26 U 25 U 
26 U 25 U 
11 u 10 u 
11 u 10 u 
11 u 10 u 

26 U 25 u 
11 u 10 u 
11 u 10 u 
11 u 10 u 
11 u 10 u 

11 u 10 u 
11 u 10 u 
11 u 10 u 
11 u 10 u 
11 u 10 u 

ii u 10 u 
11 u 10 u 
11 u 10 u 
11 u 10 u 
11 u 10 u 

11 u 10 u 
11 u 10 u 
11 u 10 u 
11 u 10 u 

7J 
13 J 



ANALYTICAL SUMMARY OF PESTICIDE AND PCB QA/QC SAMPLES 
CAMP ALLEN SALVAGE YARD PA/S1 

SAMPLE NUMBER SYD-FB-01 
SAMPLE DESCRIPTION 
DATE SAMPLED 
UNIT 

PESTICIDE DILUTION FACTOR 

Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC (Lindane) 
Heptachlor 

Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4’-DDE 

Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan sulfate 
4/I’-DDT 

Methoxychlor 
Endrin Ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 

POLYCHLORINATED BIPHENYLS 
Aroclor-1016 
Aroclo’r-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 

Aroclor-1254 
Aroclor-1260 

Potable 
l-23-93 

ug/L 

1 

0.051 UJ 
0.05t UJ 
0.051 UJ 
0.051 UJ 
0.051 UJ 

0.051 UJ 
0.051 UJ 
0.051 UJ 

0.1 UJ 
0.1 UJ 

0.1 trJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 

0.51 UJ 
0.1 UJ 
0.1 UJ 

0.051 UJ 
Ok11 UJ 

5.1 UJ 

1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 

1 UJ 
1 UJ 

SYD-FB-02 
Delonized 

l-24-93 
q/L 

SYD-RB-01 
Day 1 

l-23-93 

ug/L 

1 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.05 UJ 
0.05 UJ 
0.05 UJ 

0.1 UJ 
0.1 UJ 

0.1 -UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 

0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 

0.052 UJ 
0.052 UJ 
0.052 UJ 
0.052 UJ 
0.052 UJ 

0.052 UJ 
0.052 UJ 
0.052 UJ 

0.1 UJ 
0.1 UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 

0.52 UJ 
0.1 UJ 
0.1 UJ 

0.052 UJ 
0.052 UJ 

5.2 LJJ 

1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 

1 UJ 

1 UJ 
2.1 UJ 

1 UJ 
1 UJ 
1 UJ 

1 UJ 
1 UJ 1 UJ 

SYD-RB-02 
Day 2 

l-24-93 

q/L 

0.048 UJ 
0.048 UJ 
0.048 UJ 
0.048 UJ 

‘0.048 UJ 

0.048 UJ 
0.048 UJ 
0.048 UJ 
0.096 UJ 
0.096 UJ 

0.096 UJ 
0.096 UJ 
0.096 UJ 
0.096 UJ 
0.096 UJ 

0.48 UJ 
0.096 UJ 
0.096 UJ 
0.048 UJ 
0.048 UJ 

4.8 UJ 

0.96 UJ 
1.9 UJ 

0.96 UJ 
0.96 UJ 
0.96 UJ 

0.96 UJ 
0.96 UJ 



SAMPLE NUMBER 
. SAMPLE DESCRIPTION 

DATE SAMPLED 
UNIT 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 

Nickel 
Potassium 
Selenium 
Silver 
Sodium 

Thallium 
Vanadium 
Zinc 
Cyanide 

ANALYTICAL SUMMARY OF INORGANIC QA/QC SAMPLES 
CAMP ALLEN SALVAGE YARD PA/S1 

SYD-FB-01 
Potable 
l-23-93 

w$- 

35 u 
19 J 
2 LJ 

24 
1 u 

35 u 
33 

2 u 
8 U 
1 u 

1 u 
16100 

3 u 
3 u 

12 J 

1 u 
199 u 

3 
3 u 

4u 

355 5 u 
1 1 u 

2440 184 U 
24 1u 
0.2 u 0.2 u 

4 u 
2530 

1 lJ 
2 u 

7990 

4 u 
202 u 

1 u 
2 u 

185 U 

3 u 
3 u 

494 
10 u 

3 u 
3u 
4 u 

10 u 

SYD-FB-02 
Delonized 

1-24-93 

w/L 

SYD-RB-01 
Day 1 

l-23-93 

ug/L 

35 u 
41 

2 u 
8 U 
1 u 

1 u 
199 u 

3 
3 u 
4 u 

5 u 
1 u 

184 U 
1u 

0.2 u 

4 u 
202 u 

1 u 
2 u 

185 U 

3 u 
3 u 
4 u 

10 u 

SYD-RB-02 
Day 2 

l-24-93 

w/L 

35 u 
40 

2 u 
8 U 
1 u 

1 
199 u 

4 
3 u 
4 u 

30 
1u 

184 u 
1 

0.2 u 

4 u 
202 u 

1 u 
2 u 

185 U 

3 u 
3 u 
4 u 

10 u 



ANALYTICAL SUMMARY OF AMMONIA QA,‘QC SAMPLES 
CAMP ALLEN SALVAGE YARD PA/S1 

SAMPLE NUMBER SY D-FB-01 SYD-FB-02 SYD-RB-01 SYD-RB-02 
SAMPLE DESCRIPTION Potable Deionized Day 1 Day 2 
DATE SAMPLED I-23-93 l-24-93 l-23-93 1-24-93 
UNIT w/L n-u/L w/L mg/L 

Ammonia Nitrogen 
(Method 350.2) 0.1 u 0.1 u . 0.1 u 0.1 u 
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ANTIMONY 

INTRODUCTION 

Chemical Name: Antimony 

CAS Number (1): 7440-36-o 

Molecular Formula (1): Sb 

Molecular Weight (1): 151.13 g/mole 

Antimony is a silvery or gray lustrous metal that.comes from the ores stibnite, dermasite, 

tetrahedrite, livingstonite, and jamisonite (1). Stibnite is, the most common naturally 

occurring form of antimony. Antimony is used as a hardening. alloy for lead, solder, sheet and 

pipe, semiconductor technology, production of fireproofing chemicals, ceramics, glassware, 

and pigments, and pyrotechnics (2,3). Antimony,exists in four valence states (-3, 0, +3, and 

+5) (4). Antimony is a common air pollutant from industrial emissions but exposure in the 

general population is l.argely from food (3). 

FATE AND TRANSPORT 

Antimony occurs as a soluble oxide or as antinomite (+ 3) salt in most natural water systems. 

It may change to volatile stibine in a reducing environment. Stibine is very soluble in water, 

but it is not stable in under aerobic conditions. Sediment beds offer a reducing environment 

allowing for remobilization of antimony previously removed from solution. Sorption to clays 

and minerals is the most important mechanism resulting in the removal of antimony from 

solution. Insoluble forms of antimony compounds may be formed when heavy metals in 

solution react with antimonite or antimonate. Bioaccumulation represents a minor fate 

process for antimony. (4) 

PHARMACOKINETICS 

Antimony is slowly absorbed from the gastrointestinal tract. The metal accumulates in lung 

tissue when humans are exposed to antimony dust in an occupational setting. Trivalent 

1 



antimony is concentrated in red blood cells and the liver. Pentavalent antimony is mostly 

found in plasma. Both trivalent and pentavalent antimony are excreted in feces and urine: 

More trivalent antimony is excreted in the urine, where more pentavalent antimony is 

excreted in the feces (3). 

HUMAN HEALTH EFFECTS 

Noncarcinogenic Effects 

Studies have reported that antimony trioxide, antimony trichloride, and antimony 

pentachloride may be. mutagenic. Reproductive studies have indicated that female workers 

exposed to metallic antimony dust, antimony trioxide, and pentoxide had an increase in 

incident of gynecological disorders and late spontaneous abortions. Antimony was found in 

the breast milk, placental tissue, amniotic tissue, and blood of the umbilical cord in exposed 

workers. Intrapertoneal administration of antimony in rats supported the findings of the 

human reproductive effects (4). 

Cardiovascular effects in humans consist of changes in electrocardiograms, cardiac edema, 

myocardial fibrosis, and other signs of myocardial structural damage when exposed to either 

trivalent or pentavalent antimonial compounds. Animal studies have supported these 

findings (4). 

Antimony and/or its compounds are known to cause pneumoconiosis upon -inhalation 

exposure. Chronic exposure by inhalation causes rhinitis, pharyngitis, tracheitis, and 

bronchitis. Dermatitis may occur in humans dermally exposed to antimony (4). Also 

transient skin eruptions, termed “antimony spots”, may occur in workers with chronic 

exposure to antimony (3). 

Carcinogenic Effects 

Antimony production workers have demonstrated higher incidences of lung cancer. Also, 

animal studies involving rats have indicated that antimony trioxide may produce lung and 

liver tumors (4). 



ENVIRONMENTALHEALTHEFFECTS 

Aquatic 

Although criteria have not been established for antimony, the lowest values known to be toxic 

in aquatic organisms have been reported. These values are as follows (5): 

Freshwater: 

Acute toxicity: 9,000 ug/L 

Chronic toxicity: 1,600 pg/L 

Marine: 

Acute toxicity: Not available 

Chronic toxicity: Not available 

These values were established from a study involving the exposure of antimony potassium 

tartrate and antimony trichloride to Daphnia magna. The LC5o and EC50 values for Daphnia 

The chronic value for the magna and the fathead minnow ranged from,9,000 to 21,900 pg/L. 

fathead minnow and Daphnia magna are 1,600 and 5,400 pg/L, respectively. No detectable 

bioconcentration of antimony by the bluegill was observed (4). 

Terrestrial and Avian 

Studies regarding the toxicity of antimony to wildlife and domestic animals were not located 

in the available literature (4). 

REGULATORY LEVELS AND CRITERIA 

Ambient Water Quality Criteria: 

NIOSH TWA: 

146 pg/L 

0.5 mg/ma (antimony and all antimony compounds 

except stibine) 

OSHA TWA: 0.5 mglma 

ACGIH TLV: 0.5 mg/m3 (antimony and its compounds as Sb) 

3 



SUMMARY OF CRITERIA 

The Oral RfD for antimony is 4.0 x 16-4 (7). The study supporting this value involved the 

exposure of 5 ppm of antimony potassium tartrate in drinking water to rats (6). 
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COPPER 

INTRODUCTION 

Chemical Name: Copper 

Synonyms (1): Bronze Powder, C.I. 77400 

CAS Number (1): 7440-50-8 

Molecular Formula: Cu 

Molecular Weight (1): 63.546 g/mole 

Chemical Structure: 

Copper is a reddish colored metal that occurs naturally in rock, soil, water, sediment, and air. 

Also, copper occurs naturally in plants and animals. A concentration of approximately 50 ppm 

’ can be found in the earth’s crust. Copper is considered to be ductile and an excellent 

conductor. The primary uses of copper consist of use as the metal or alloy in the manufacture 

of wire, sheet metal, pipe, and other metal products. Copper compounds occur both naturally 

and are man-made and exhibit a characteristic blue-green color. Copper compounds are used 

in agriculture to treat plant diseases, for water treatment, and as preservatives for wood, 

leather, and fabrics (1,2,3). 

FATE AND TRANSIPORT 

Fish BCF (4): 200 L/kg 

Solubility(3): In Water : Insoluble 

Density (3): 8.92 

The largest release of copper to the environment is to the land with an estimated’ 97% 

deposited to this media. Tailings and overburdens from copper mines and tailings from mills 

are the primary contributors. It is also released through mining operations, agriculture, solid 

waste, and sludge from publicly-owned treatment works. The majority of copper deposited in 

the soil is strongly adsorbed and remains in the upper few centimeters of soil. The copper 

1 



adsorbs to organic matter, carbonate minerals, clay minerals, or hydrous iron and manganese 

oxides (3). 

Copper is released to water. bodies primarily through natural weathering of soils and 

discharges from industries and sewage treatment plants. The majority of copper in water is 

found in the form of particulates. Approximately 2.4% of total copper released to the 

environment is attributed to release into a waterway. An estimated 68% of release to water is 

associated with natural weathering or disturbed soil. Copper sulfate use represents 13% of 

releases to water. Only 2% is contributed by urban runoff. The copper discharged into 

waterways is in the form of particulate matter. The particulate matter either settles out, 

precipitates out, or adsorbs in organic matter, hydrous iron and manganese oxides, and clay in 

sediment. When copper is present as the Cu(1) ion, it tends to disproportionate to Cu(lJJ and 

copper metal. The concentration of dissolved copper depends on factors such as pH, the 

oxidation-reduction potential of .the water, and the presence of competing cations, ,anions of 

insoluble cupric salts and organic and inorganic complexing agents (3). 

Copper emitted to the air occurs from windblown dust, volcanos, and manufaoturing processes 

such as primary copper smelters and ore processing facilities. An estimated 0.04% of all 

copper released to the environment is to the air. Copper is released to the atmosphere in the 

form of particulate matter or adsorbed to particulate matter. Gravitational settling accounts 

for the removal of particles that are > 5 pm while smaller particles are removed by either dry 

deposition or washout by rain. Deposition rates’in urban areasare 0.119 and 0.164 kg/ha&r 

for dry and wet deposition, respectively. It is assumed that copper transformations in the 

atmosphere exist as oxides. As the oxides age, sulfatization may occur (3). 

PHARMACOKINE'I'ICS 

No’data were located that studied absorption of copper through inhalation or dermal exposure. 

However, via oral exposure, copper is absorbed in the stomach and small intestine. In 

humans, approximately 60% of an oral dose of Cue4 as copper acetate was absorbed from the 

gastrointestinal tract. Once absorbed from the gastrointestinal tract, copper forms ionic 

copper or binds to amino acids. The factors which may affect copper absorption include: 

competition with other metals, the amount of copper in the stomach, certain dietary 

components, and forms of copper. High dietary ascorbic acid hasbeen shown to impair dopper 

absorption (3). 

2 



Studies regarding distribution of copper through inhalation and dermal exposure are not 

available. Through oral exposure, copper is distributed by loosely binding to plasma albumen 

and amino acids in the portal blood and transported to the liver. Studies have also shown that 

copper binds to transcuprein, a plasma protein. Once in the liver, copper is incorporated into 

ceruloplasmin and released into the plasma (3). 

Copper is metabolized mainly by its transfer to and from various organic ligands. Several. 

binding proteins for copper have been identified that are important in the uptake, storage, and 

release of copper from tissues (3). 

Oral exposure is the only pathway which has been studied with regard to excretion. The majdr 

pathway for the excretion of copper is through bile following oral exposure. Studies have 

shown that 72% of ingested radioactive copper was excreted as copper acetate in the feces. 

Reabsorption .of. biliary copper is negligible; however, a fraction of fecal copper is of 

endogenous biliary origin (3). 

HUMAN HEALTH EFFECTS 

Noncarcinogenic Effects 

Wilson’s disease (hepatolenticular degeneration), is the only significant manifestation of 

copper toxicity in humans. Death has been reported upon ingestion of large amounts of copper 

and attributed to extensive hepatic centrilobular necrosis (3). 

Systemic effects induced by copper ingestion include gastrointestinal irritation, manifested as 

vomiting, nausea, diarrhea, and anorexia. In individuals totally poisoned from copper, 

centrilobular necrosis of the liver and vecrosis and sloughing of tubular cells in the kidney 

have been observed (3). 

Immunological effects in humans have been exhibited as allergic dermatitis upon contact with 

copper. Additionally, inhalation studies in mice have found that after exposure to copper, an 

impaired immune function is present (3). 

Neurological effects are manifested as ‘Wilson’s disease. Wilson’s disease affects the c&&r-al 

nervous system and includes symptoms of poor coordination, psychological impairment, _ 



tremor, disturbed gait, and rigidity. Increased copper levels in the brain have been observed 

in humans with Wilson’s disease and in animals exposed to high levels of copper (3). 

Mice, mink, and hamsters injected with copper or fed a diet high in copper have shown 

developmental effects. These effects include fetal mortality and developmental abnormalities. 

No developmental effects have been reported in humans; however, there is a possibility that 

there may be an increased incidence of spontaneous abortion and miscarriage in women 

exposed to high levels of copper. Developmental effects have not been observed in healthy 

humans or in the offspring of mothers with Wilson’s disease (3). 

In humans, reproductive effects have not been reported when exposed to high levels of copper. 

Mink did not exhibit adverse effects when fed a diet high in copper. However, when a copper 

wire was inserted into the vas deferens or uterus of monkeys, rats, hamsters, and rabbits prior 

to conception or at gestational day 3, decreased fertility was observed (3). 

The Drinking Water Criteria Document concluded toxicity data were inadequate for 

calculation of an RfD for copper. 

Carcinogenic Effects 

The EPA carcinogen classification for copper is Group D-inadequate evidence of 

carcinogenicity. An elevated incidence of cancer has not been observed in humans or animals 

exposed to copper via inhalation, oral, or dermal route of exposure (3). 

Although there are no data on the mutagenicity of copper in humans, in vivo and in- vitro -m -- 

studies of mammalian systems suggest that copper is a potential human mutagen (3). 

ENVIRONMENTAL HEALTH EFFECTS 

Aquatic 

Available data are not adequate for establishing water quality criteria. However, the 

bioconcentration factor of copper in fish has been developed. The results of these studies 

indicate a low potential for bioconcentration with a range of factors for fish of 10-100.’ The 

bioconcentration factor for molluscs, such as oysters was considerably higher at a peak of 

30,000. Evidence suggests that there is no biomagnification of copper in the food chain. The 
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biomagnification ratio in fish studied from lakes that were known to have received elevated 

loadings of copper, revealed that the ratio was <l(3). 

Terrestrial and Avian 

In bioaccumulation studies of pollutant concentrations in the muscle and livers of 10 mammal 

species in Donana National Park in Spain, no evidence of bioaccumulation was obtained. No 

evidence of copper biomagnification in the food chain was observed (3). 

REGULATORY.LEVELS AND CRITERIA 

OSHA PEL (transitory): 

Fumes (3): 0.1 mg/ma 

Dusts andMists (3): 1.0 mg/ms 

OSHA TWA (PEL) 

Fumes (3): 0.1 mg/m3 

Dusts and Mists (3): 1.0 mg/m3 

EPA SMCL (3): 1.0 mg/L 

, MCL(3): 1.3mg/L 

MCLG (3): 1.3 mg/L 

EPA Reportable Quantity (3): 5000 Ibs 

ACGIHTLVTWA 

Fumes (3): 0.2 mg/ma 

Dusts and Mists (3): 1.0 mg/ma 

NIOSH Occupational Exposure Limit: 

Fumes (3): 0.1 mg/m3 

Dusts and Mists (3): 1.0 mg/ma 

Ambient Water Quality Criterion (3): 1.0 mg/L 

l-Day Health Advisory (3): 1.3 mg/L 

SUMMARY OFCRITERIA 

Oral RfD (5): 3.7 x 10-S mg/kg/day (chronic and subchronic) (current drinking water standard) 

EPA Carcinogenicity Classification (3): Group D-Inadequate evidence of carcinogenicity 
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DDT SERIES PESTICIDES 

INTRODUCTION 

Technical DDT is a mixture containing 6580% p,p’-DDT, 1520% 0,-p’ DDT and up to 4% p,p’- 

DDD plus other trace materials. The metabolites of DDT include p,p’-DDE and o,p’-DDD. 

DDT isomers and their metabolites are usually found together and generally have the similar 

properties, therefore DDT has been referenced as the total combination of isomers and 

metabolites. However, specific differences between isomers are identified. 

DDT, along with it’s metabolites, are organochlorine pesticides which are very persistent in 

the environment. Historically, DDT was released to the environment during its formulation 

and extensive use as a pesticide in agricultural and vector control applications. It was banned 

from use in the United States in 1972, but is still used in other areas of the world. These 

compounds have been shown to be carcinogenic in mice and chronic exposure primarilycause 

liver and lung tumors and lymphomas. In addition, the nervous system appears to be one of 

the primary target organs for DDT toxicity in humans (6). In general, organochlorine 

pesticides are highly toxic to aquatic organisms, in addition to being responsible for a 

decreased population of many bird species (1). 

Chemical Name: 

p,p’-DDT: p,p’-l,l,l-Trichloro-2,2-bis(4-chlorophenyl)ethane 

p,p’-DDD: p,p’-l,l-Dichloro-2,2-bis(4-chlorophenyl)-ethane 

p,p’-DDE: p,p’-l,l-Dichloro-2,2-bis(4chlorophenyl)-ethene 

CAS Number(l): 

p,p’-DDT: 50-29-3 

p,p’-DDD: 72-54-8 

p,p’-DDE: 72-55-9 



Molecular Formula (1): 

p,p’-DDT: C14HgC15 

p,p’-DDD: C13H10C1Q 

p,p’-DDE: C14H8C14 

Molecular Weight (1): 

p,p’-DDT: 354.5 g/mole 

p,p’-DDD: 320 g/mole 

p,p’-DDE: 318 g/mole 

Chemical Structure (6): 

DDT: 

DDE: 

DDD: H 
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FATE AND TRANSPORT 

Chemical and Physical Properties 

Log Kc,, (6): 

p,p’-DDT: 6.19 

p,p’-DDD: 6.20 

p,p’-DDE: 7.00 

Log K, (6): 

p,p’-DDT: 5.4 

p,p’-DDD: 5.9 

p,p’-DDE: 6.6 

Boiling Point (1): 

p,p-DDT: 26OoC 

Melting Point: 

DDT: 109OC 

DDD: 112oC 

DDE: 9OcC 

Solubility in Water @ 25oC (6): 

p,p’-DDT: 3.4 J&L 

p,p’-DDD: 160 pg/L 

p,p’-DDE: 120 pg/L 

Solubility in Organics (1): 

, p,p’-DDT: Soluble in acetone, benzene, cyclohexane, morpholine, pyridine, and dioxane 

Vapor Pressure (1): 

p,p’-DDT: 1.9E-7 mm Hg at 25oC 

p,p’-DDD: l.OE-6 mm Hg at 3OoC 

p,p’-DDE: 6.5E-6 mm Hg at 2OoC 
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TRANSPORT AND PARTITIONING 

DDT and its metabolites may be transported from one medium to another by the processes of 

solubilization, adsorption, bioaccumulation, or volatilization. Each of these processes will be 

discussed in the following .paragraphs. Studies of DDT transformations in soils predict 

prolonged persistence. During these extended periods of time, these compounds undergo 

extensive adsorption to soil particles, as predicted by their organic carbon partition 

coefficients (K,,J of 2.4 x 105, 4.4 x 106, and 7.7~105, for DDT, DDE and DDD, respectively. 

DDT, DDE and DDD are only slightly soluble in water (solubilities of 0.0034, 0.12, and 0.160 

mg/L at 25”C, respectively). Therefore, loss of these compounds in runoff is primarily due to 

transport of particulates to which these compounds are bound. Since they are bound strongly ’ 

to soil, they are not easily displaced from their site of application, nor do they tend to leach to 

groundwater, and appreciable amounts may remain in the soil for extended periods of time. 

When DDT is released to water, it quickly adsorbs to particles and is subject to sedimentation, 

or may bioconcentrate in microorganisms and can become part of the food chain,(6) 

Volatilization of DDT and DDE is known to account for considerable losses of these compounds 

from solids and water. Their tendency to volatilize can be predicted by their Henry’s Law e 

Constants, 5.13x10-4 and 6.8x10-5 atm-ms/mol, respectively, and their vapor pressures, 

5.5x10-6 and 6.5x10-6 Torr, respectively. The tendency of DDD to volatilize is approximately 

three-fold less than that of DDT or DDE. Estimates of the rate of evaporative losses of DDT 

from water range from several hours to 50 hours. Laboratory studies of the air/water partition 

coefficient of DDE indicate that it will volatilize from seawater 10 to 20 times faster than from 

freshwater. The authors suggest that tbis process may be related to interaction at the bubble- 

water surface (6). 

Small particles which carry DDT or its degradation products may also be distributed through 

the atmosphere. Once volatilized or airborne, transport of these compounds into the ambient 

atmosphere of North America is facilitated by a circulation pattern which brings moisture 

form the Gulf of Mexico into the Midwest and airflow patterns across the eastern seaboard. 

Residues are removed from the atmosphere by precipitation, diffusion into large bodies of 

water, and chemical transformation. Precipitation is believed to account for the greatest rate 

of removal (6). 

DDT, DDE, and DDD are highly lipid soluble, as reflected by their log octanol-water partition 

coefficients (log K,,) of 6.19, 7.00, and 6.20, respectively. This lipophilic property, combined 
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with an extremely long half-life, has resulted in bioaccumulation (levels in organisms exceed 

those levels occurring in the surrounding environment). When they are present in ambient 

water, DDT and its metabolites are concentrated in freshwater and marine plankton, insects, 

mollusks, other invertebrates, and fish. As these organisms become part of the food chain, a 

progressive accumulation of residues may result in high levels of residues in organisms at the 

top of the food chain. In some cases, man may be the ultimate consumer of these contaminated 

organisms. The bioconcentration factor (BCF) is defined as the ratio at equilibrium between 

the concentration of the chemical in the organism or tissue of the organism, and the 

concentration of the chemical in the surrounding media. There are numerous measurements 

and estimates of BCFs in fish. Oliver and Niimi estimated the steady-state BCF in rainbow 

trout as 12000. j 

TRANSFORMATIONANDDEGRADATION 

The dominant mechanism for removal of DDT from the atmosphere is believed to be via . 

precipitation and secondarily, particulate fallout. Under simulated atmospheric conditions, 

both DDT and DDE decompose to form carbon dioxide and hydrochloric acid (6). 

AIR 

In air and sunlight, DDT is subject todirect photooxidation and reaction with photochemically 

produced hydroxyl radicals. The latter process has an estimated half-life of two days. Since 

DDT residues are ubiquitous in the atmosphere, it seems likely that photodegradation must 

occur at a slow rate. DDT which reaches the photochemically active ionosphere may be 

rapidly destroyed by solar irradiation as indicated under laboratory conditions (6). 

WATER 

DDT present in water may be partitioned, transported, or converted in several ways: 

adsorption to sediments, bioconcentration in aquatic organisms, volatilization, 

photodegradation, and biodegradation. DDT in water is photodegradable by wavelengths of 

light which are present in the troposphere. DDT in excess of water solubility limits is 

adsorbed onto sediments which act as the primary reservoir for excess quantities of DDT. 

There it is available for ingestion by organisms. Biodegradation is reported to be a minor 

source of transformation (6). 



SOIL 

Four mechanisms have been suggested to account for most losses of DDT residues from soils: 

(1) volatilization, (2) removal by harvest of organic matter, (3) water runoff and (4) chemical 

transformation. DDT is subject to volatilization, with an estimated half-life of 100 days. 

Photoxidation of DDT is known to occur ‘on soil surfaces; however, DDT is not known to 

hydrolyze. Biodegradation may occur under both aerobic and anaerobic conditions in the 

presence of certain microorganisms. Under aerobic conditions, slow conversion to DDE 

normally occurs, whereas, under anaerobic conditions, conversion to DDD results and is much 

more rapid than the aerobic conversion to DDE. Under aerobic conditions, 

dehydrochlorination is the dominant reaction, while under anaerobic conditions, reductive 

dechlorination occurs. Both metabolites are very resistant to further transformation. Due to 

the prolonged half-life of DDE, average levels of DDT are expected to decline slowly while the 

ratio of DDE to DDT is expected to increase. Estimates of the half-life for DDT biodegraded in 

soil range from 2 to > 15 years (6). 

I PHARMACOKINETICS 

Absorption of DDT by the lung is considered to be a minor route of entry. Due to the large 

particle size, it does not enter into the smaller spaces of the lung, but is deposited in the upper 

respiratory tract, and due to the action of the mucociliary apparatus it is eventually 

swallowed: However, some particles may be small enough to enter the tracheal system. No 

studies have been located that quantify the rate or extent of absorption of DDT, DDD or DDE 

(6). 

Absorption following ingestion of DDT, DDE and DDD is evident in humans from 

measurements of serum and adipose tissue concentrations of these chemicals after 

occupational exposure. Gastrointestinal absorption is evidenced by the presence of DDT and 

metabolites measured in bile and the induction of tumors in animals following oral 

administration of the compounds. Approximately 70-90% of the dose has been absorbed 

following oral exposure to DDT in vegetable oils (6). 

Dermal absorption of DDT in humans is considered to be limited, but can be inferred by 

observation of toxicity following dermal application of DDT. Acute toxicity studies’have 

shown that toxicity is less when DDT is applied dermally than when given by gavage or 

injection (6). 
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The distribution and storage of DDT in humans and animals has been extensively studied. 

DDT and its metabolites are lipid soluble compounds, and once absorbed readily distribute to 

all body tissues in proportion to respective tissue lipid content (6). 

HUMAN HEALTH EFFECTS 

Carcinogenic Effects 

DDT has been classified as a B2 carcinogen, a probable human carcinogen, however, the 

existing epidemiological human health research data for carcinogenicity are inadequate . The 

basis for the 82 classification is the observation of tumors (generally liver tumors) in various 

mouse strains and in three studies of rats. In addition, DDT is structurally similar to other 

probable carcinogens such as DDD and DDE. Lung tumors have also been observed in chronic 

studies of mice, while increased tumor incidence in hamsters have also been observed (2). 

DDT has produced both negative and positive responses in tests for genotoxicity (2). 

An oral slope factor @SF) has been set at 3.4E-1 mg/kg-d by the United States Environmental 

Protection Agency (USEPA). An inhalation unit risk number has also been set at 9.7E-5 

l.qW (2). 

Noncarcinogenic Effects 

Increased hepatocellular hypertrophy, cytoplasmic oxyphilia and peripheral basophilic 

cytoplasmic granules were observed in chronic rat studies where rats were fed commercial 

DDT. Liver lesions were also seen in one 2 year rat study. In addition, DDT-induced liver 

effects were observed in mice, hamsters and dogs. One three generation rat reproduction 

study showed offspring mortality at all administered doses. Three other rat studies showed no 

reproductive effects at much higher dose levels (2). 

An oral reference dose (RfD) of 5E-4 mg/kg-d has been set by the USEPA. The Lowest 

Observed Adverse Effects Level for the study in which the RfD was derived was 0.25 mglkg-d. 

The study from which the RfD was derived was chosen for the following reasons; male rats 

were used in the study (male rats are more sensitive than female rats to DDT), the study was 
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of sufficient length to observe toxic effects and several doses were administered in the diet over 

the range of the dose-response curve (2). 

ENVIRONMENTAL HEALTH EFFECTS 

Aquatic 

DDT has been extensively studied in freshwater invertebrates and fish and is quite toxic to 

most species. Saltwater species are even more sensitive than freshwater species (1). 

Ambient Water Quality Criteria (AWQC) have been set for DDT, however, criteria have not 

been set for DDD and DDE, the Lowest Observed Adverse Effects Level (LOAEL) have been 

reported as a guideline for aquatic adverse effects for these two compounds (3). 

DDT: (AWQC) 

Freshwater Acute: 1.1 pg/L 

Freshwater Chronic: 0.001 ug/L 

Marine Acute: 0.13 pg/L 

Marine Chronic: 0.001 llgn 

DDD: (LOAEL) 

Freshwater Acute: 0.6 pg/L 

Marine Acute: 3.6 ug/L 

DDE: (LOAEL) 

Freshwater Acute: 1,050 pg/L 

Marine Acute: 14 ug/L 

Terrestrial and Avian 

DDT, DDD and DDE and other persistent organochlorine pesticides are primarily responsible 

for the great decrease in the reproductive capabilities and consequently in the populations of 

fish-eating birds, such as the bald eagle, brown pelican, and osprey. DDT has also been shown 

to decrease the populations of numerous other species of waterbirds, raptors, and passerines 

significantly (1). 
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OCCUPATIONAL REGULATORY LEVELS AND CRITERIA 

Occupational Safety and Health Administration (OSHA) Permissible Exposure Limit (PEL), 

Time-weighted average for DDT: 1 mg/m3, skin (5). 

American Conference of Governmental Industrial Hygienist (ACGIH) Time-Weighted 

Average Threshold Limit Value (TLV) for DDT: 1 mg/m3 (4). 
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LEAD 

INTRODUCTION 

Chemical Name: Lead 

CAS Number: 7439-92-l 

Molecular Formula: Pb 

Molecular Weight: 207 g/mole 

Chemical Structure: Pb I 

Elemental lead is a heavy, ductile, bluish-gray solid atambient conditions. It is used widely in 

industry because of its softness, resistance to corrosion and radiation, and high density. Lead 

is also used as a paint pigment, in solder, and in storage batteries. ’ 

FATE AND TRANSPORT 

Degradation Products: None 

Solubility: Lead is insoluble in water and organic solvents. It does dissolve in dilute nitric 

acid (21, and hot, concentrated sulfuric acid (3). 

Specific Gravity (2): 11.35 @ 20°C 

Lead and lead compounds can be present in air, water, and soil and are extremely persistent in 

water and soil (4). Metallic lead and common lead minerals are insoluble in water while 

manufactured alkyl lead compounds are water soluble. A major transport process for 

inorganic and organic lead compounds is atmospheric dispersion as particulate matter. Lead 

is removed from air by either wet or dry deposition. Photolysis of atmospheric organic lead 

compounds occurs rapidly (3). The average residence time of atmospheric lead is 7 to 

30 days (4). 

Natural lead compounds are not mobile in normal surface and groundwater because lead 

leached from ore is adsorbed by ferric hydroxide. It also readily combines with hydroxide, 

carbonate, and sulfate ions to form insoluble compounds. These compounds precipitate and 



settle in the bed sediment. Lead is not volatile, therefore, volatilization is not an important 

transport process from aquatic environments (3). 

Sorption is a dominant effect on the distribution of lead in soil. Lead readily adsorbs to 

inorganic solids, organic material and hydrous iron and manganese oxides. Because of its 

affinity for other materials and its solubility characteristics, the mobility of lead in soil is low. 

(3). Most lead is retained in soil and not transported via leaching or runoff to surface water (4). 

Lead is not readily taken up by plants. Consequently, its availability to terrestrial life forms 

is limited (3). Lead does not appear to significantly bioaccumulate in most fish (4). Microcosm 

studies indicate that lead is not biomagnified through the food chain (3). 

PHARMACOKINETICS 

Lead primarily enters the body by inhalation and ingestion. For all practical purposes, it will 

not enter the .body by dermal contact. Approximately 30-50 percent of* all inhaled lead 

particulate is deposited in the respiratory tract. Almost all of the lead present will be absorbed 

by the lungs. The primary site of absorption by ingestion in children is the gastrointestinal 

tract. Fifty percent of all dietary lead ingested by children is absorbed, whereas only 8- 

15 percent is absorbed by adults. Studies have also demonstrated that transplacental transfer 

of lead is possible. 

Lead is not homogeneously distributed upon entering the body. It concentrates in the 

following three organs: bone, blood, and soft tissue. The lead in each of these compartments 

has a different rate of intercompartmental movement and residence time (4). 

Inorganic lead is not metabolized in the body; rather it is absorbed, distributed and excreted. 

However, organic alkyl lead is metabolized in the liver via an oxidative dealkylation reaction 

which is catalyzed by cytochrome P-450 in animals (4). 

Lead that is not absorbed by the respiratory or gastrointestinal tract is excreted in the feces. 

Blood lead not retained by the body is eliminated by the kidney or bile (4). 
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HUMAN HEALTH EFFEC!?S 

Swtemic Effects 

Numerous studies have been conducted on the toxic effects of lead. The data present 

dose effect relationships and are expressed in terms of internal exposure measured in blood 

lead levels (4). 

Lead affects various systems of the body. The endpoints elicited at low level exposure are 

neurobehavioral impairment, growth retardation in children, and hypertension in middle- 

aged men. High exposure levels produce encephalopathy, gastrointestinal effects, anemia, 

nephropathy, and electrocardiographic abnormalities (4). 

Lead affects the hematopoietic system by interfering with heme biosynthesis and 

ferrochelatase. ,This interference results in a reduction of the hemoglobin,concentration in 

blood and an increase in erythrocyte (red blood cell) destruction. The combination of these two 

effects, produce hypochromic, normocytic anemia with associated reticulocytosis. The 

impairment of heme synthesis has a far ranging impact that is not limited to the 

hematopoietic system. 

Lead exposure also affects the central nervous system. Overt neurological signs have been 

documented in adults with blood lead levels ranging as low as 40 to 60 pg/dl. Encephalopathy 

can occur at blood lead levels of 100 to 200 pgldl and 80 to 100 gg/dl for adults and children, 

respectively. As indicated by these levels, children are much more sensitive to neurological r 

effects of lead. Death or irreversible health.effects may occur as a result of central nervous 

system impairment (4). 

The cardiovascular system is also impacted by lead exposure. Common effects from high level 

exposure include cardiac lesions and electrocardiographic abnormalities. Hypertension has 

been clearly related to lead exposure. Studies suggest that high blood pressure resulting from 

lead exposure may be mediated through effects on the kidney (4). 

A direct relationship has been drawn between blood lead level and children’s height, weight, 

and chest circumference. The strongest relationship was drawn with height. As the blood lead 

level increases the child’s growth is retarded (4). 



Exposure to lead has significantly effected the human reproductive system. Because lead 

accumulates in the bones and is sporadically released into the blood, exposure prior to 

pregnancy may affect the fetus. Blood lead reaches the fetus by crossing through the placental 

barrier. It was observed in animals that exposure to lead by non-natural routes 

(e.g., intravenous or intraperitonael injection) resulted in malformations of the fetus (4). 

In the body, lead can interact with other chemicals. Calcium and phosphorus reduce the 

amount of lead taken up by the body while zinc helps to reduce the toxic effects of lead. 

Cadmium increases the toxic effects of lead; and lead increases the toxic effects of mercury. 

Due to the effect of lead on the hemapoietic system, iron deficiency increases as blood lead 

increases (4). 

Derivation of Oral Reference Dose for Lead 

U.S. EPA has not promulgated an oral reference dose (RfD) or air inhalation reference 

concentration (RfC) for lead (1). 

Carcinogenic Effects 

t . The EPA has stated that “little can be concluded from available epidemiological studies” 

concerning the carcinogenic potential of lead (4). However, the carcinogenicity of lead salts 

(primarily phosphates and acetates) administered via injection or the oral route has been 

demonstrated in rats and mice in several studies. In most of the investigations, the 

carcinogenic response has been demonstrated only at the highest dose. Although the EPA has 

stated that animal data are sufficient to conclude carcinogenicity in animals, the Agency has 

further stated that available toxicity data on metallic lead and lead compounds are inadequate 

for quantitative risk assessment (1). 
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ENVIRONMENTAL HEALTH EFFECTS 

Aquatic 

Freshwater species are more sensitive to lead contamination in soft water than hard water for 

both acute and chronic exposure. The ambient water quality criteria for aquatic life are as 

follows (5): 

Four-day average concentration that should not be exceeded more than one time per year. 

Freshwater Salt Water 

e (1.273(In(hardness))-4.705) pg& 5.6 pg/L 

One-hour average concentration that should not be exceeded more than one time per year. 

Freshwater 

e (1.273(ln(hadness))4.460) pi/L 

82 ML 

Salt Water 

140 pg/L 

The BCF for saltwater species ranges from 17.5 to 2570 pg/L (3). 

Terrestrial 

Lead occurs in the tissues of many wildlife species. Lead poisoning has also been reported for a 

variety of domestic animals including cattle, horses, dogs, and cats. Cattle appear to 

experience lead poisoning more often because of their indiscriminate eating habits (3). 
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REGULATORY LEVELS AND CRITERIA 

Ambient Air Quality Standard (4): 

OSHA Action Level (4); 

PEL (4): 

MCL: 

Reportable Quantity (metallic) (4): 

NIOSH REL-TWA (4): 

ACGIH TLV-TWA (4): 

Ambient Water Quality Criterion: 

SUMMARY OF CRITERIA 

EPA Carcinogenic Classification (4): 

RfD (oral) (1): 

Rfc (inhalation) (1): 

1.5 pg/ms 

30 pg/ma 

50 pg/ms 

Treatment Technology 

1 lb 

0.10 mglms 

0.15 mg/ms (inorganic lead, dust, and fumes) 

0.15 mg/ma (lead arsenate) 

0.05 mg/ms (lead chromate) 

50 pg/L* 

Group.BB-possible human carcinogen 

Not Available 

Not Available 

Cancer Slope Factor (oral, inhalation) (1): Not Available 
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POLYCHLORINATED BIPHENYLS (PCBS) 

INTRODUCTION 

Chemical Name: Polychlorinated Biphenyls (PCBs) 

Synonyms and Trade Names: Aroclor, Kanechlor, Clophen 

CAS Numbers: Aroclor 1242: 53469-21-9 

Aroclor 1248: 12672-29-6 

Aroclor 1254: 11097-69-l 

Aroclor 1260: 001336-36-3 

Molecular Formula: CoH&X&HxClx 

Molecular Weights: Aroclor 1242: 266.5 g/mole 

Aroclor 1248: 299.5 g/mole 

Aroclor 1254: 328.4 g/mole 

Aroclor 1260: 377.8 g/mole 

Q 

The term polychlorinated biphenyls (J?CBs) commonly refers to a variety of mixtures of 

individual biphenyl isomers, each consisting of two joined benzene rings and up to ten chlorine 

atoms. Mixtures of these isomers are known by their commercial designation of Aroclor. This 

trade name is followed by a four-digit number; the first two numbers indicate the type of 

isomer mixture and the last two numbers indicate the approximate weight percent of chlorine 

in the mixture (3). 

PCBs are man-made chemicals that were used widely in transformers, electrical equipment 

and as lubricants (2). Because of their persistence and toxicity in the environment, their 

manufacture was discontinued in the United States in 1977 (1). However, PCB equipment 

manufactured before 1977 is currently still being used in the U.S. and this use is being 

regulated by the Environmental Protection Agency. 

PCBs are very stable chemically and tend to be persistent in the environment. Persistence 

and bioaccumulation in living organisms also occur due to the high lipophilicity of these 

compounds (2). 
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CHEMICAL AND PHYSICAL PROPERTIES 

*Aroclor 1242 1248 1254 1260 

Log Kx 
‘. ’ Log K,,(Z): 

Henry’s Law Constant(2): 

(atm-ms/mol at 25” C) 

Water Solubility (mg/L): 

Vapor Pressure(Z): 

(mm Hg at 25” C) 

Density (2): 

3.8 5.75 5.51 6.3 

5.6 6.11 6.03 7.15 

5.7x10-4 3.5x10-3 8.4x10-3 7.1x10-3 

0.24 0.054 0.012 0.0027 

4.06x10-4 4.94x10-4 7.71x10-5 4.0x10-5 

1.35 1.41 1.50 1.57 

FATE AND TRANSPORT 

PCBs can be found in the atmosphere, water, and soil. Adsorption to sediments is the major 

fate process for PCBs in water. Because of lower water solubilities and higher octanol-water 

partition coefficients, higher chlorinated isomers will adsorb more strongly than the lower 

chlorinated isomers. This also indicates that significant leaching should not occur in soil 

under most conditions (2). 

For PCBs that exist in the dissolved state in water, volatilization becomes the primary fate 

process. Therefore, the volatilization process is the major removal mechanism of PCBs fkom 

water sources. However, the rate of volatilization is dependent upon PCB adsorption to 

sediment (2). 

In the atmosphere, PCBs exist in the vapor phase and can be removed by wet and dry 

deposition. A typical range of PCB concentrations in the atmosphere is between 1 and 

250 pgn, (2). 

Degradation of PCBs in the environment is dependent upon the degree of chlorination. 

Generally, the more chlorinated the PCB molecule, the more persistent it will be in the 

environment. Factors which determine biodegradability include the amount of chlorination, 

concentration, type of microbial population, available nutrients, and temperature (2). The 
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dominant degradation process in the atmosphere is dependent upon the vapor phase reaction 

of PCBs with hydroxyl radicals (2). 

Photolysis is thought to be the only transformation process in the aquatic environment. 

However, the process is extremely slow. It appears the hydrolysis and oxidation do not 

degrade PCBs (2). 

In the atmosphere, typical airborne concentrations of PCBs are as follows (2): 

Location 

Concentration Range 

(mg/m3) 

Urban 0.5 to 30 

Rural 0.1 to 2.0 

Great Lakes 0.4 to 3.0 

Marine 0.05 to 2.0 

Remote 0.02 to 0.5 

The concentrations of PCBs in the open waters of oceans and lakes are shown below (2): 

Location 

Concentration Range 

(l.lg/LJ 

North Pacific 0.04 to 0.59 

Antarctic 0.035 to 0.069 

North Atlantic 0.02 to 0.20 

Lake Superior 0.63 to 3.30 

Lake Michigan 3.oto9.0 

Lake Huron 0.49 to 17.15 
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PCBs are found in the soils from different areas of the world in the following 

concentrations (2): 

Location 

Concentration Range 

(ppb) 

Great Britain 

South Wales/Scotland 

Japan 

United States 

Everglades National 

Forest, Florida 

U.S. Urban areas 

Rocky Mountain National Park 

Great Lakes 

2.3 to 444 

4.5 to 47.7 

<lO to 100 

<lto33 

0.02 to 11.94 

0.098 to 0.54 

2.5 to 251.7 

PHARMACOKINE’IXS 

PCBs are absorbed primarily through inhalation and dermal contact in occupational 

environments. However, the general public absorbs PCBs primarily through oral exposure, 

such as the ingestion of PCB contaminated fish (2). 

Animal studies have shown that PCBs are readily absorbed, but studies to quantify the rate of 

absorption are needed. Studies indicate that PCBs are absorbed by the gastrointestinal tract, 

and have been found in the serum and breast milk of woman orally exposed to PCBs (2). 

PCBs accumulate in human plasma and adipose tissue with the extent of accumulation 

dependent on the positions of chlorines on the PCB congeners. Congeners with chlorines in 

both 4 positions as opposed to the 3,4 positions were found in greater concentrations (2). Also, 

PCBs have been shown to accumulate in human breast milk. The extent of accumulation is 

approximately 4 to 10 times less than the concentration in maternal blood (2). 

Animal studies have indicated maximum concentrations in the liver, brain, and adipose 

tissue. Studies show that distribution occurs in a biphasic manner. First, PCBs accumulate 

in the liver and muscle from the blood stream. Following this accumulation, PCBs are either 

4 



stored in the adipose tissue or metabolized by the liver. It has been suggested that PCBs 

concentrate in the adipose tissue regardless of the route of exposure (2). 

The metabolism of PCBs depends on chlorine content and on the site of chlorination. The 

major metabolic products are phenolic in nature. Other identified end products are sulfur- 

containing compounds, trans-dehydrodiols, polyhydroxylated PCBs and methyl ether 

derivatives (2). 

Data regarding the excretion of PCBs following inhalation or dermal exposure are not 

available. When oral exposure occurs, excretion is dependent upon the metabolism of PCBs to 

more polar compounds (2). 

HUMAN HEALTH EFFECTS 

Noncarcinogenic Effects 

The evaluation of the toxicity of PCBs is complicated by a number of factors including 

differences in isomer/congener/mixture composition, differences in species susceptibility, 

quantitatively inconsistent data, and varying degrees of contamination from other chemicals 

such as chlorinated dibenzofurans. Also, it should be noted that because of changes in 

congener and impurity composition resulting from environmental and/or .biological . 

transformations, PCBs currently in the environment may differ from the original PCB 

mixture (2). 

Inhalation Exposure 

There are no human data available regarding the lethality/decreased longevity of humans due 

to acute or chronic inhalation exposure. However, the primary target organs associated with 

PCB inhalation are the liver and cutaneous tissue. Occupational exposure has been associated 

with elevated serum levels in the liver and enzyme and dermatologic effects such as chloracne 

and skin rashes (2). 

Human developmental studies have proved inconclusive and lack monitoring data. However, 

there were suggestions that mothers occupationally exposed to PCBs exhibited a slight 

decrease in birth weight and gestational age of offspring. No animal studies were available 

concerning developmental toxicity (2). 

. 
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In animals, the liver and skin are unequivocal targets of PCB toxicity, especially in terms of 

chronic toxicity. The range of toxicity for dermal and hepatic effects is from 0.007 to 

11.0 mg/ms (2). 

Oral Exposure 

There are no studies which address oral PCB exposure in humans. However, animal studies 

have established a single dose LD5Os for rats and mice. The levels are 1,010 mg/kg for Aroclor 

1254 and 750 mg/kg for Aroclor 1221, respectively (2). 

Systemic effects in animals include perturbations of the liver and cutaneous tissues. Rats fed 

0, 4, 8, and 16 ppm of Aroclor 1254 for 4 days resulted in an increase in liver weight at 

concentrations greater than 8 ppm and an increase of serum HDL cholesterol levels at 16 ppm. 

A lowest observed adverse effect level (LOARL) of 5 ppm was identified in rats based on 

hepatic effects. At this level, hepatic microsomal enzyme activities increased, production of 

liver lipid content increased, and frank degenerative liver alterations were observed (2). 

Developmental effects in humans from oral exposure to PCB contaminated fish include effects 

on birth weight, head circumference, gestational age and/or neonatal behavior. For animals, a 

LOARL of 50 ppm in female rats has been identified based on fetotoxicity. At this level, 

effects such as reduced litter size, ultrastructural lesions in the thyroid follicular cells of 

neonates and weanlings and reduced serum levels of thyroid hormone were observed (2). 

The only study relating PCBs to reproduction demonstrated that doses of >2 ppm Aroclor 

1254 administered to mink for 4 months prior to mating and during gestation were lethal to 

fetuses and caused reproductive failure (2). 

Dermal Exposure 

Dermal exposure is a major route of PCB absorption. However, the current data does not allow 

for the quantification of dermal absorption to the total body burden of PCBs (2). 

A study involving capacitor workers does not show clear evidence of liver disease. However, a 

correlation can be made between the PCB exposure and liver enzyme induction in the workers. 
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It is not clear to what extent the dermal absorption affected the hepatic changes since 

inhalation exposure also occurred (2). 

A study involving dermal exposure of Aroclor 1260 to a female New Zealand rabbits for 

5 days/week at a dose of 118 mg/day for 38 days produced degenerative lesions of the liver and 

kidneys, increased fetal porphyrin elimination and’hyperplasia and hyperkeratosis of the 

follicular and epidermal epithelium (2). Other studies indicate that the median lethal dose for 

single dermal exposure for rabbits was >1269 mg/kg for Aroclor 1242 and 1248 to <3,169 for 

Aroclor 1221(Z). 

No studies have been located which address immunological, neurological, developmental or 

reproductive effects of PCBs on humans or animals (2). 

Carcinogenic Effects 

The EPA has classified PCBs as a Group.BZ carcinogen - a probable human carcinogen. This 

classification is based on the evidence of hepatocellular carcinomas in three strains of rats and 

two strains of mice. There is suggestive evidence that links PCBs to liver cancer in humans by 

the ingestion, inhalation, or dermal pathways. However, this evidence is inadequate due to 

confounding factors and lack of exposure quantification (4). 

There have been several studies attempting to associate PCB exposure with carcinogenicity. 

In New Jersey, a petrochemical plant reported a statistically significant increase in malignant 

melanomas among 31 research and development employees and 41 refinery workers. Because 

the study failed to report quantified exposure levels and to identify the presence of other 

potential or known carcinogens, it was discredited (4). 

Two outbreaks of poisoning following accidental consumption of PCB-contaminated rice oil 

(also containing polychlorinated dibenzofurans and polychlorinated quinones) occurred in 

Japan in 1968 (Yusho) and in Taiwan in 1979 (Yu-Cheng). A 16-year mortality study was 

completed which identified an increase in liver cancer in both males and females. There is 

strong evidence indicating the health effects were attributable to the polychlorinated 

dibenzofurans in the oil as opposed to the PCBs. Therefore, this study only suggests 

carcinogenicity of PCBs (4). 



ENVItiONMENTALHEALTHEFFECTS 

Aquatic 

PCBs have the capability to bioaccumulate and biomagnify. For rainbow trout, bluegills and 

channel catfish, the 96-hour LC50 values were around 20 mg/liter. When the exposure was 

increased to 10 to 20 days, the average LC50 value was 0.1 mg/liter. Studies indicate that 

juvenile organisms appear to be more susceptible to PCBs than either eggs or adults (3). 

A study which experimentally determined the bioconcentration factors of various Aroclors in 

aquatic species found bioconcentration factors ranging from 26,000 to 660,000 (2). 

In a study conducted by the U.S. Fish and Wildlife Service, 315 fish from 107 stations 

nationwide were analyzed for PCBs. Results showed that 94% of all fish were found to contain 

PCB residues.. The geometric mean concentration of all Aroclors was found to be 0.53 pg/g. It 

should be noted that this study included the analyses of whole fish samples which include 

both the edible and nonedible portions of the fish. Therefore, the concentration will not reflect 

the actual human exposure through oral consumption (2). 

Subsequent studies have shown PCB levels in fish collected and analyzed from Lake Huron to 

contain 600 to 72,000 pg/g PCBs on a lipid basis. Analyses of 62 samples of commercial fish 

collected from Lake Ontario revealed PCB levels ranging from 0.11 to 4.90 ppm (2). 

The Ambient Water Quality Criteria for the protection of aquatic organisms are as follows (3): 

Freshwater: 

Acute toxicity: 2.0 pg/L 

Chronic toxicity: 0.014 pg/L 

Marine: 

Acute toxicity: 10.0 pg/L 

Chronic toxicity: 0.030 pg/L 

8 



Terrestrial and Avian 

PCBs can affect terrestrial wildlife in three primary ways: mortality, adverseIy affecting 

reproduction, and changing behavior. Behavior effects include increased activity, decreased 

avoidance response, and decreased nesting (3). 

In sensitive bird species, PCB levels of greater than 200 ppm in the diet or 10 mg/kg body 

weight caused some mortality. When the doses were increased to 1,500 ppm or 100 mg/kg 

body weight, extensive mortality was exhibited (3). 

In studies in which chicken were fed levels of 20 ppm PCBs in the diet, lower egg production, 

deformities, decreased hatchability, lower growth, and survival were observed (3). ’ 

REGULATORY LEVELS AND CRITERIA 

OSIIA Advisory TWA (2): Aroclor 1242 - 1.0 mglm3 

Aroclor 1254 - 0.5 mg/m3 

FDA Temporary Tolerances (2): Foods - 0.2-3.0 ppm 

Packaging - 10.0 ppm 

NIOSH: REL-TWA (2): 1.0 pg/m3 

ACGIII (2): 

TLV-TWA for Aroclor 1242: 1.0 mglm3 . 

TLV-TWA for Aroclor 1254: 0.5 mg/m3 

Ambient Water Quality Criteria (2): 0.79 to 0.0079 rig/L for carcinogenicity at lo:5 to 10-7 

risk levels 

Drinking Water Criteria (2): 0.5 to 0.005 pg/L for carcinogenicity at 10-4 to 10-6 risk levels 

Reportable Quantity (2): 10 lbs. (statutory) 

1 lb. (proposed) 



SUMMARY OF TOXICOLOGICAL INDICES 

EPA Carcinogenic Classification (4) Group: BZ-Probable human carcinogen 

Noncarcinogenic Effectsz 

Oral RfD (4): Not Available 

Inhalation RM: (4): Not Available 

Carcinogenic Effects: 

Oral CSF(4): 7.7 (mg/kg/day)-1 

Inhalation CSF (4): Not Available. 
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Revisor: Rich Hoff 

TRICHLOROETHENE 

INTRODUCTION 

Chemical Name: Trichloroethene 

CAS Number: 79-01-6 

Common Names: Trichloroethene; 1,2,2-Trichloroethylene; ‘ICE 

Molecular Formula: C2HCl3 

Molecular Weight: 131.40 g/mole, 

Chemical Structure: 

c1\ /” 7 =c\ 
Cl Cl 

Trichloroethene (‘ICE) is a colorless liquid at standard temperature and pressure. It is a 

man-made chemical primarily used as a solvent in degreasing operations (1). 

FATE AND TRANSPORT 

Log K, (9): 2.10 

Log K,,: 2.29 (3) 

2.42(l) 

t1/2 (1): Surface Water: 1-28 days 

Henry’s Law Constant (1): 0.02 atm-m3/mole @ 20°C 

0.01 atm-m3/mole @ 25°C 

Fish Bioaccumulation Factor (BCF) (1): 17 

Degradation Products: 

In Water: Dichloroethylene and vinyl chloride 



In Air: Phosgene, dichloroacetyl chloride, and formyl chloride (1); hydrochloric acid, 

carbon monoxide, carbon dioxide and carboxylic acid (3). 

Solubility: 

In Water (1): 1.07 g/kg @ 20°C 

1,366 mg/L @ 25°C 

In Organics (1): Miscible with many common organic solvents such as ether, alcohol and 

chloroform 

Vapor Pressure (1): 59 mm Hg @ 20°C 

74 mm Hg @ 25°C 

Specific Gravity (1): 1.465 @ 20°C 

TCE rapidly volatilizes into the atmosphere. Consequently, the atmosphere is the primary 

recipient of TCE releases. The average half-life of atmospheric TCE is approximately 3.7 days 

(1). In the atmosphere, the dominant transformation process is the reaction of TCE with 

hydroxyl radicals. Various degradation products result from this photooxidation process 

including hydrochloric acid, carbon monoxide, carbon dioxide, carboxylic acid, phosgene, 

dichloroacetyl chloride and formyl chloride (3,4). 

TCE readily volatilizes from surface water into the atmosphere. This is the primary migration 

pathway of TCE from surface water. Once TCE enters the atmosphere, it degrades by the 

process described above (1). 

Slow degradation of TCE in soil occurs under anaerobic conditions. The Koc value indicates 

that TCE is quite mobile in soil and will readily leach into groundwater (1). 

Once TCE has entered the groundwater, it remains there for years since volatilization is not a 

viable migration pathway. TCE in groundwater degrades primarily into dichloroethylene. To 

a lesser degree, it will degrade to vinyl chloride (1). TCE may be present in groundwater as a 

degradation product of perchloroethylene (4). 

TCE, unlike other chlorinated compounds, has a low potential for bioaccumulation in fish, 

animals, and the food chain (4). 

a 
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PHARMACOKINETLCS 

TCE is primarily absorbed into the body via inhalation and ingestion. To a lesser degree, it 

can be absorbed into the body by direct dermal contact (1). 

The primary target organs for inhaled TCE are the central nervous system (CNS), liver, 

kidney, and hematological system. Principal organs targeted by oral exposure include the 

liver, kidney, and immunological system (1). 

TCE distributes throughout all tissues but tends to concentrate in the fat, kidney, adrenals, 

vas deferens, epididymis, brain, and liver (4). Once in the body, TCE undergoes extensive 

metabolism. Numerous metabolites such as trichloroethanol, Trichloroethene-glucuronide, 

trichloroacetic acid, chloral hydrate (hypnotic agent), Trichloroethene oxide, 
. 

trichloroacetaldehyde, and chloroacetic acid are generated (1,4). 

There are two primary routes of excretion for TCE. Unmetabolized TCE is excreted by 

exhalation while TCE metabolites are excreted in the urine (1). Other routes of excretion 

include sweat, feces, and saliva, but occur to a much lesser extent (4). 

HUMAN HEALTH EFF’ECTS 

Noncarcinogenic Effects 

Adverse effects to the CNS, kidney, liver, and immune system due to TCE exposure have been 

documented. 

Animal studies show that inhalation of TCE impairs neurological functions such as limb 

movement control, perception and reaction time. It is expected that larger quantities of TCE 

by oral exposure are required to create similar effects on the CNS as those experienced by 

inhalation. This is hypothesized since ingested TCE is subject to first pass elimination by the 

liver and lungs. It has been demonstrated that the trichloroethanol metabolite is three times 

as effective as the parent compound in inducing adverse effects on CNS (1). A relationship 

between exposure and renal effects has also been established in chronic animal studies. 

Inhalation and/or ingestion of TCE produced histological alterations characterized by renal 

tubular alterations and/or toxic nephropathy (1). Other chronic studies have identified an 
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association between TCE exposure and deficiencies of the immune system. The effects of TCE 

on the immune system are similar to those generated by other chlorinated hydrocarbons (1). 

It has been documented that acute inhalation exposure to high TCE concentrations have 

caused severe liver damage. However, it is unlikely that long-term exposure to ambient air 

concentrations will adversely effect the liver. The most common hepatic effect in TCE-exposed 

animals is liver enlargement. Histological alterations characterized by cellular hypertrophy 

were associated with the liver enlargement (1). 

Developmental effects from exposure to TCE result from ingestion but not inhalation. Animal 

studies on the ingestion of TCE indicate that there are reproductive effects such as reduced 

testis and epididymis weight and sperm mortality (1). 

The EPA has not derived an inhalation RfD for TCE. 

Carcinogenic Effects 

TCE is classified by the EPA as a B2 carcinogen - Probable Human Carcinogen. This means 

there is sufficient evidence of carcinogenicity in animals; however, evidence of carcinogenicity 

in humans is inadequate (5). 

Animal studies indicate that TCE exposure produced liver and lung tumors in mice and 

kidney adenocarcinomas, testicular leydig cell tumors, and possibly leukemia in rats (1). 

Studies are being conducted to determine if TCE metabolites are involved in cancer 

development. It is known that trichloroacetic acid and dichloroacetic acid (both metabolites of 

TCE) are complete carcinogens in the male mouse liver (1). Although the liver appears to be 

the main site of TCE, there is evidence for extrahepatic TCE metabolism which may be 

responsible for extrahepatic sites of toxicity. 

An inhalation cancer slope factor of 6.0 x 10-3 (mg/kg/day)-1 has been provided by Roy Smith of 

the Technical Support Section at EPA Region Ill. 

Based on two gavage studies, an oral cancer slope factor of 1.1 x 10-Z (mg/kg/day)-1 was derived 

for TCE. B6C3Fl male and female mice were exposed to 0,1169, or 2339 mg/kg/day and 0,869 

or 1,739 mg/kg/day, respectively, 5 days per week for 8 weeks. The researchers noted a 
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statistically significant increase in hepatocellular carcinomas in male mice at both dose levels 

and in female mice at the highest dose level. In another study, TCE administration to B6C3Fl 

male and female mice- resulted in an increased incidence of hepatocellular carcinonomas. 

These results are consistent with those found in the previous B6C3Fl mice cancer bioassay (1). 

ENVIRONMENTAL’HEALTHEFFECTS 

Aquatic 

Although ambient water quality criteria have not been established for TCE, the lowest values 

known to cause toxicity in aquatic organisms have been reported. These values are as follows 

(3,6): 

Freshwater: 

Acute toxicity: 

Chronic toxicity: 

45,000 pg/L 

Not available 

Marine: 

Acute toxicity: 

Chronic toxicity: 

2,000 pg/.TJ 

Not available 

REGULATORY LEVELS AND CRITERIA 

MCLG (1): 0 mgiL 

MCL (1): 5 NG 

OSHA PEL-TWA (8): 50 wm 

OSHA STEL (8): 200 ppm 

ACGIH TLV-TWA (2): 50 Pm 

ACGIH TLV-STEL (2): 200 ppm 

Reportable Quantity: 1,000 lbs 

5 



WQC (6) 

Ingestion of Water and Organisms: 2.7 p& 

Ingestion of Organisms Only: 8.0 pg/L 

SUMMARY OF TOXICOLOGICAL INIDICES 

EPA Carcinogenic Classification (1): Group B2-probable human carcinogen 

Noncarcinogenic Effects: 

Oral RfD (7): 

Inhalation RfC (7): 

Carcinogenic Effects (7): 

Oral CSF (7): 

Inhalation CSF (7): 

6.0 x 10-a mg/kg/day 

Not Available 

1.1 x 10-S mg/kg/day 

6.0 x 10-3 mg/kg/day 
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SE Camp Allen -Salvage Yard 
LOCATION: Norfolk, Virglnla 
CTOX: 19149 
DATE: May la,1994 
OERMALCONTACTAND INQESllON OF SITE SOILS BY ONSRE WORKERS. 
LOCATION: SURFACESOILS - UPPER 95X Cl VALUES. solla.wkl 

f ,“tS”?XAlt ll-,tAUVt”StH~t IUAi-i-tGlWSU1~ 

LOGICAL, YET CONSERVATIVE ASSUMPTIONS ARE USED To DElERMlNE THE POTENTIAL RISKS ASSOCIATED h-H DERMALCONTACT AND INGESTION. 
INCREMENTAL CANCER RISKS (ICRs) AND HAZARD INDICES (HIS) ARE PRESEMED IN THE SPREADSHEET. 

RELEVENT EQUATIONS: 

1. CARCINOGENS 2 NONCARCINOGENS 

CDI derm = (cs)(SA)(AD)(ABs)(EF)(ED)(CF)/(Bw)(As) 

WHERE: CB = THE CHEMlCALCONCENTRATlON (mg/Kg) 
SA = THE MPOSED SURFACE AREA OFTHE SKIN (cm”2) 
AD = THE DERMAL ADHERENCE CONSTANT (mglcm “2 d) 
ABS = THE ABSORBED FRACTION (unltlcss) 
EF = THE EXPOSURE FREQUENCY (d/yr) 
ED = THE EXPOSURE DURATlON (yean) 
CF = CONVERSION FACTOR (10 A% Kg/mg) 
BW = mE AVERAGE RECEPTOR BODY w~GHT (Kg) 
AT = THE AVERAGING TIME (7Oyrs x 395dlyr) 

WI dem = G=WW WWW PI (EDI KW/O(AT) 

WHERE: CS = THE CONCENTRATlON IN SOIL (mgn<g) 
SA = THE EXPOSED SURFACE AREA OF THE SKlN (cm A 2) 
AD = THE DERhfAL ADHERENCE CONSTANT (mglcm”2 d) 
ABS = THE ABSORBED FRACTlON (unltless) 
EF = THE EXPOSURE FREQUENCY (d&r) 
ED = THE EXPOSURE DURATION (years) 
CF = CONVERSION FACTOR (lo-% Kg/mg) 
BW = THE AVERAGE RECEPTOR BODY WEIGHT (Kg) 
AT = THE AVERAGING TIME (ED x 365dlyr) 

WHERE: CS = THE CONCENTRATlON IN SOIL (mg/Kg) WHERE: CS = THE CONCENTRATlON IN SOIL (mg/Kg) 
CF = THECONVEFiSION FACTOR (lo”% Kgfmg) CF = THE CONVERSION FACTOR (lo”% Kglmg) 
IR = THE INGESTION RATE (meld) IR = THE INGESTION RATE (mgld) 
EF = THE EXPOSURE FREQUENCY (d/yr) EF = THE EU’OSURE FREQUENCY (d/yr) 
ED = THE EXPOSURE DURATION (yr) ED = THE EXPOSURE DURATlON (yr) 
BW = BODY WEIGHT (Kg) BW = BODY WEIGHT (Kg) 
AT = THE AVERAGING TIME (7Oyn x 365dlyr) AT = mE AVERAGING nME (ED x 365d/yr) 

ICR = SUM(lCRl l CPFI) (linear) HAZARD INDEX = SUM( DOSEI I RfDl) 

TOTAL ICR = ICR derm + ICR Ing TOTAL HI = HI derm + HI Ing 

CD1 Ing = (Cs)gR)(CF)(EF)(eD)l(evJ)(AT) 



BITE: Camp Allen -B&age Yard 
LocAnON: Norfolk, Virginia 
CTOB: 19146 
DATE: May la, 1994 
DERMAL CONTACT AND INGESTION OF BlTE SOlls BY ONBm WO’RKERB. 
LOCATION: SURFACE BOlLB - UPPER 95% Cl VALUES. sohwkl 

Tmirust~ lUtsllh5Alt IntAuvtRt ,“ArrtCi,tUBunx- 
LO&& YETCONBERVATIVE ABBUMPTIONB ARE USED TO DEtERMINE THE POTENTIAL RISKS ABBOCIA~D hTH DERMAL CONTACT AN0 INGESTtON. 
INCREMENTAL CANCER RISKS (MS) AND HAZARD INDICES (HIS) ARE PRESENTED IN THE SPREADSHER: 

I ncnbxxshene 
4,4’-DDT 
4,4’-D0E 
PCS-1 254 
PCB-1260 
copper 

ui AU 5iA 

(mg/Kg) (mg/cm^2 d) (IO”-6 Kg/mg (cm”2) 
OWY 

0.d475 
1 1 uut-us 

l:OOE-O6 
zwo 

1 2000 
0.01 1 1.00E-06 2ooo 
4.72 1 1.OOE-cJ3 2000 

I.243 1 l.WE-06 2OW 
1146.59 1 l.OO’E-06 2000 

tl- t” Al Al UtHMAL UtHMAL mu “MMAL vtliCitr4, rtRCENT 
(d/y0 (vrs) (KS) CARO.(d) NCARC.( CARC. NONCAR (Kg-dlmg) ( mg/Kgd) ICR HI CAFiC. HAZARD 

&u LO 001 
0:or 

10 zssso -5-m sat-1u 1 Mt-uY 0011 owti 
250 25 70 25550 9125 i3E-09 e.aE-09 b.34 0.&5 

stat .- 18 2YblJl . u.w 0.02- 
1.13E-09 1.9E-05 0.04 1.40 

250 25 0.01 70 25550 9125 7.OP10 2.0!&09 0.34 2.38E-10 O.OE+W 0.01 0.00 
250 25 0.01 70 25550 9125 3.3E-07 9.2E-07 7.7 2.54E-06 O.OE+W 79.12 0.w 
250 25 0.01 70 25550 9125 6.7E-06 2.4E-07 7.7 6.69E-07 O.OE+W 20.64 0.00 
250 25 0.001 70 25550 9125 6.OE-06 22E-05 0.0371 O.WE+W 6.OE-04 0.W 46.70 

Antimony 14.3 1 l.OOE-06 2000 250 25 O.Wl 70 25550 9125 l.OE-07 2.6E-07 O.ooO4 O.WE+W 7.OE-04 0.W 5267 
l”lAL 8.2,t-w u.w,a IUUU” luu.Giq 

constituenta 

I ,,cr,,0,0etnene 
4,4’-DOT 
4,4*-DDE 
PCE-1254 
PCB-1260 
Wper 
Antimony 

IVIAL 

Gs Iti 

NwlKg~ (mgld)’ 

“.wY ou 
0.0475 50 

0.01 50 
4.72 50 

I.243 50 
1146.59 50 

14.3 50 

tl- t” 

(d&d W 

2ou LO 
250 25 
250 25 
250 25 
250 25 
250 25 
250 25 

SW Al Al INLit~SIIU lip,- I-w INUtbZ r went rercent 
(Kg) Cy NCWG CARC. NONCARC. ECR HI Caffi. NCCU-0. 

(d) DOSE DOSE Risk Risk 
/” ztlm t)lzl 13/tui 4.4MJY V.“,, ““uti 1 ,t ,, ,.&u-u, 

’ * 2:6E99 
“.W o.cR1 

70 25550 9125 6.3OE-09 2.3E-06 0.34 0.0005 4.65E-05 0.04 0.14 
70 25550 9125 1.75809 4.9E-09 0.34 5.9E-10 O.OOE+W 0.01 0.00 
70 25550 9125 6.25E-07 23E-06 7.7 6.4E-06 O,OOE+W 79.12 0.00 
70 25550 9125 2.17E-07 6.lE-07 7.7 1.7E-06 O.WE+W 20.64 0.w 
70 25550 9125 2.OOE-04 5.6E-04 0.0371 O.OE+W 1.5lE-02 0.00 46.30 
70 25550 9125 2.5OE-06 7.OE-06 O&M4 O.OE+W 1.75E-02 0.00 53.56 

MJt-uo “.USd lUU.UU lUU.o[) 



BITE: Camp Allen -Salvage Yard 
LOCATION: Norfolk, Virglnla 
CTOB: 19149 
DA= May 16, 1994 
INHALATION OF FUGATlVE DUST BY ONBlTE WORKERS FROM VEHICLETRAFFIC. vehlcle.wql 

HMlNt IHt ~I%. 

FIELD BOX MODEL DISTANCE IS 10 m FROM THE POTENTIALSOURCE EMISSION. 
RtttHtNr;tS ~HtliUetal.,(lW84) 

PAS&Ill, (1975) 

Q = [a’E*BE]*CF 

where: CI = THE EMISSION RATE OF PARTICLES IOum AND BMALLlZR (mglseo) 
a = THE MASS FRACTION OF CONTAMINANTS IN THE PARTlCLE EMISSIONS (ppm) 
E = THE EMlBBlON FACTOR FOR PARTlCLEB IOum AND SMALLER (KgkKm) 
BE = THE SOURCE EXlENT @Km&) 
CF = 3.18E-6 yrslseo 

and: 
BE = (Mpr;/monV1)*(2vehllesllrlp)“(200ft/vehlcle)o(mlle/5250fl)*(12 months&) 

E = 0.65 * (s/IO) * (B/24)n0.6’* (w/7)*0.3 * (w/6)“1.2’ (365-p/365) 

where: s = THE SILT CONTENT OF THE BOIL (%) 
B = MEAN VEHICLE SPEED ‘industrial’ (Km/hr) 
W = MEAN VEHICLE WEIGHT (Mg) 
w = MEAN NUMBER OF VEHICLE YEARS 0 
.p = DAYS WlTH A MINIMUM 0.01 in. OF PRECIP. (d) 

Ca = GvH*W*U 

whem: Ca = CONCENTRATION OF CONTAMINANTS IN AMBIENT AIR (mglm3) 
H = DOWN WIND BOX HEIGHT (m) Q IOm 
W = THE DOWN WIND WIDTH Of THE BOX (m) 
U = THE AVERAGE WIND SPEED THROUGH THE BOX (m/s) 

U = 0.22([u))*ln(2.5H) 

CARCINCGENIC CONTAMINANTS NONCARCINOGENIC CONBTITUENTB 

DOSE t Ca*RR*AB*D*ED’EV/BW’7P365 DOSE = Ca*RR*AB*D/BW 

where: RR = THE RESPIRATION RATE (m”3lhr) 
AB = THE ABSORBED FRACTION 
D = THE LENGTH OF A WORKDAY (hrld) 
ED = THE EXPOSURE DURAIlON (yrs) 
EV = THE EVENTS PERYEAR (dlyr) 
BW = THE RECEPTOR BODY WEIGHT (Kg) 



BlTEz Camp Allen - Salvage Yard 
LOCATION: Norfolk, Vlrgtnla 
CTOX: 19146 
DATE: May 16,1694 
INHALATION OF FUGITIVE DUST BY ONBrIE WORKERS FROM VEHICLE TRAFFIC. vehlcle.wql 

t Iolltlt~lJ IlJAN~~ttUkiA~tHlGLtTRAFFIC. 
UBliG THE NEAR FIELD BOX MODEL DISTANCE IS IO m FROM THE POTENTIAL SOURCE EMISSION. 

(lYti4) 

HORBT, (1979) 
tNI a P l”J s w W t (tnpsjmo.) (VehlCJ ( em. rn) w x= lJ C;a 

me!&3 m/s Kmhr Mg 0 Kg/vKm trip) vKm/yr mgls m m m/s mglmn3 

PCs-1254 4.72 130 3.06 a 20 15 6.00 0.48 50 2 100 1.89E-04 22.73 1.62E-O+3 1.4 25 0.64 24-S-05 
‘CE-1260 1.243 130 3.06 6 20 15 6.00 0.43 50 2 100 1.99E-04 22.73 4.26E-07 1.4 25 0.64 6.41 E-06 
4,4’-DOT 0.048 130 3.06 6 20 15 6.00 0.46 50 2 100 1.69E-04 22.73 1.64E-06 1.4 25 0.64 249E-07 
4,4,-DDE 0.01 130 3.06 a 20 15 6.00 0.48 50 2 100 1.69E-04 22.73 3.43E-09 1.4 25 0.64 5.16E-06 
Tdchloroethene 0.009 130 3.06 6 20 15 6,OO 0.48 50 2 100 1.69E-04 22.73 3.06E-09 1.4 25 0.64 4.64E-06 
Antimony 14.3 130 3.08 a 20 15 6.W 0.46 50 2 100 1.69E-04 22.73 4.9OE-W 1.4 25 0.84 7.36E-05 
Copper 1146.59 130 3.08 8 20 15 6.00 0.48 50 2 100 1.69804 22.73 3.93E-04 1.4 25 0.84 5.92E-03 



BITE Camp Allen - B&age Yard 
LOCATION: N&o& Vlrglnia 
CTO+: 19148 
DATE: May la,1994 
INHAIATION OF FUGATIVE OUST BY ONBITE WORKERS FROM VEHlCLB TRAFFIC. vehlcle.wql 
-St: IulJtItH~tHlSK~tlJ WAN-i ItVW-IU. 

UBliGTHE NEAR FIELD BOX MODEL DISTANCE IS 10 m FROM THE POTENTIAL SOURCE EMISSION. 
%ttHtNGtS CO’?dHttlU et aI (1984) 

PABiLl, (1975) ” 
HORBT, (1979) 

tNI HH AU IJ tlJ tv SW L;Atici NUNtiAti LPt WV un HI 
m”3lhr hrld Ym d&m Kg DOSE’ DOSE Kg-dlmg mati d 

PCB-1254 25 1 a 25 250 70 O.OOE+OO O.WE+W NA NA O.WE+OO O.WE+W 
ICE-1260 2.5 1 8 25 250 70 O.W5+W O.OOE+W NA NA O.WE+W O.OOE+OO 
4,4’-DDT 25 1 6 25 250 70 1.73E-06 O.WE+W 0.34 NA 5.69E-09 O.WE+W 
4,4’-DDE 2.5 1 6 25 250 70 O.OOE+OO O.WE+W NA NA O.WE+W O.WE+W 
Trlchlwcethene 2.5 1 8 25 250 70 O.WE+W O,W’E+OO NA NA O.OOE+OO O.WE+W 

Antimony 25 1 8 25 250 70 O.WE+M) O.WE+W NA NA O.WE+OO O,WE+W 

tipper 2.5 1 6 25 250 7’0 O.OOE+W O.WE+W NA NA O.WE+W O,OOE+OO 

IOIAL 

II 

.- .+ 

IJ 

adustwkl 

NA - NOT ONUNE IRIS. NOT IN HEABT. 
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DATE SAMPLED lGZ2-S3 1+?2-%3 I-23-53 I-23-%3 lC2342 1-2X3 w2-m l-z-s2 1-24-s I-24-S3 1*24-s3 1.24-a I-24&3 624s I-24-53 
UNIT w w&l w%! wm WJlco wkl 14n(Q ww4 UPMP urvlm lll7k!J WmJ we!3 uam WL 

4,4%XIE 1.n 2 2 1.8 1.8 25 I.9 69 2 47 Id 1.8 I.8 1.8 I.1 
4,I.DDT 1.8 2 2 13 f.(1 2s I.9 180 2 86 1.8 Id 1.8 260 25 
PC51254 l&200 2nmo 45a 1703 17.6 25 720 In 20 IS ,600 140 190 4cm SO 
Pcw2m Em0 Box) 20 470 17.6 . 25 IS 61 24 6s 17.5 37 18 om 1% 

_ _ .- ----- _____ . _..- _-._. _--- --_ _- _ _--- -- 
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